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PREFACE, 



- This book is designed to make the pnpil qaick and aeca- 
ii) calculation, and to give him a knowledge of those 
iples and processes of arithmetic whicli are needed m 
ordinary transactions of life, together with skill in their 
lication. 
To accomplish this, the Drill Card Exercises are ar- 
ged to fm*nish any desired amount of practice in compu- 
tation ; while the processes and analj'ses leading directly to 
the rul^., together with the number, gradation, and character 
of the practical examples, give the knowledge of necessary 
'principles, and skill in their use. 

All unnecessary distinctions, processes, and classifications 
^ve been omitted, and those only retained which arc re- 
^quired in the preparation for ordinary business. 

Business-men generally and Justly complain of the inability 
1^ papils fresh from school to perform accurately the calcula- 
itions required in ordinar}' transactions. This inaccuracy 
laiiaes from want of suitable and sufficient practice. The 
Drill Card Exercises ftirnish an unlimited amount of graded 
wofk, from which the teacher, without labor, ma}- select such 
^examples as any pupil or class ma}^ require. 

Pe combination of oral and written work will commend 
to the intelligent teacher. 
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DEPrarnoNs, notation and numehation. 

In writing numbera we use ten characters, called 
figurex. The first figure, 0, ia called a cipher, or nought, 
and denotes nothing, or the absence of number. 

Each of the other figures represents a number of 
tingle things, or units. 

1. A Unit* is a single thing; as, 1 horse, I d(^, 
1 apple, 1 doseu, 1 fourth. 

• KoTU FOR THR TBAcnKR. — l^t this he tnlly mnUliied. tbmt tlie pujdt niar 
obMivc thu dteUnctloii betwaeii h homlreil iw nne unit. IlliiitCmted by ■ liaiidred- 
llollar-nota. ntid aa many unltB, illiiBlniLed liy one huudrart ono-dollar-noWa. 

Tlis tekClier Bhould auasUon Uia clui Uwn>iu{lilv on each cubjecl: beaboiilil 



NOTATION. 

2. A Ifumber is a unit, or collection of units 
2 cows, 1 house, 5 sheep, 1, 3, 4, 9. 

3. A Concrete Number is one which indicates 
some (leliDite kind of thing ; as, 1 bii'd, 7 sheep, 2 
ounces. 

4. A Denotninate dumber is one in which the 
kind of thing named ia a unit of weight, measure, or 
currency ; as, 5 pounds, 2 yards, 6 dimes. 

5. An Abstract Number is one which does not 
indicate any definite kind of thing ; 1, 5, 7, 6, 9, 14. 

6. Arithmetic treats of numbers, and the ait of 
using them. 



NOTATION. 
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7. Notation is a method of expressing numbers by 
words, letters, or figures. The methods most used ai'e 
the Roman, whicli employs letters, and the Arabic, 
which employs figures. 

S. The Roman Notation uses the lettei-s I, V, X, 
L, C, D, M. The numbeni of sections, chapters, and 



Mrlva b; illustrHtLoiis and sngseetionB to devslap In tbe niiiirt ol tlie pupil H oleu 
conception of the idea conlained Li Uw dellnlUoii, propoeiUon, or problem. befuM 
lefiuiring Uio one to be leimied, ot Uie oflier to be solved. Tlie loHov/big n<Mw 
&nd hbiLa arc mercl; BUggesUve, and hre not Inteiideil to be elUier aystenuitla or 
eUAuetlve. No book can lake the plate of a living teaclier; neither can Miy , 
teacher follow any prcecrlbed mathwt ot liietructioii, for by so iloliig be eaciiecea 
tli^t iudlviduallt; which ie eaeential lo BucceBB. 

EEVIEWQUEBTlOKa.*— What Ua uiilt?(l.) What ia a number? p.) What 
la R concrete niunlHr 7 13.) Wliat In a denomhiale number ? <4,) What ia an 
abBtraot number ? 0.) Of what does arlthiiiollo treat 7 (8.) 

• Mote von the TEitcKER. — Hie nnmberB at the end of tlie qaestloiiB retoi 
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other divisions of books, are usually written by this 
method. 



TABIJS. 



L denotes one, 1. 
V. " five, 5. 
X. " teh, 10. 
L. *' My, 50. 



C. denotes one hundred, 100. 
p. " Jive hundred, 500. 
M. '* one thoumnd, 1,000. 
M. *' one million, 1,000,000. 



All other numbers are expressed by the use of these 
letters repeated or combined ; as, — 



I. one. 
II. two. 

III. three. 

IV. four. 
V. live. 

VI. six. 
VII. wveii. 
VllL eight. 



IX. iiiiie. 
X. ten. 
XX. twenty. 
XXX. tliirty. 
XL. forty. 
L. fifty. 
LX. sixty. 
LXX. seventy. 



LXXX. eighty 
XG. ninety. 

G. one hundred. 

GO. two hundred. 

OCG. three hundred. 

CCCC. four hundred. 

D. fiveliundred. 

DC. six hundi*ed. 



DGC. seven hundred. 
DCCC. eight hundred. 
DCCCC. nine hundred. 
M. one thousand. 
MD. fifteen hundred. 
MM. two thousand. 
X^. ten tliousand. 
M. one million. 



Observations. — From the above it will be noticed, that 

1. The value of a letter is repeated as many times as the letter 
itself is repeated ; as, XXX. thirty, CO. two hundred. 

2. If a letter of less value stands btfore a letter of greater value, the 
value of the less is subtracted from that of the greater; as, X. ten, 
IX. nine, L. fifty, XL. forty. 

3. If a letter of less value stands ctfter one of greater value, the 
value of the less is added to that of the greater; as, V. five, VI. six, 
M. one thousand, MD. fifteen hundred. 

4. A dash ( — ) placed over a letter, or a combination of letters, 
repeats the value a thousand times; as X. ten, X. ten thousand, 
%ll, twelve, XII. twelve thousand. 

Note for the Teacher. —Slate and blackboard drill in writing and reading 
nambers hi Roman notation should be furnished by the teacher. 



Review Questions. --What is the Roman notation? (7.) Why so called? 
What is its use ? How many letters does it use ? (8.) Name them. Which 
>»tter has the greatest value ? Which the least ? Which letter stands for fifty ? 
Which for ten ? Which for one hundred ? Which for five hundred ? Wliat 
•ffaet has the repetition of a letter ? 



2, two. 


6, six. 


3, three. 


7, seven. 


4, four. 


8, eight. 


Siffive, 


. 9, fdne. 



NOTATION AND NUMERATION. 



ARABIC NOTATION. 

9» The Arabic dotation uses ten characters, oi 
figures; as, 

f cipher. 
Of } nought, 

(zero, 
ly one, 

1, 2, 3, 4, 5, 6, 7, 8, and 9 are often called digits. 

When we count ten things, as we have no figure to represent the 
number ten, we unite the ten into a group,* and call it ten, or, 1 ten, 
and represent it by writing the 1 in the second place, thus, 10 ; the 
cipher showing, tliat, while we have 1 ten, we have no additional 
units. 

When we count twelve things, we have one ten and two single 
things, represented thus ; 12. 

When we count ten tens, as we have no figure to represent the 
number, we uQite the tens into a group, and call it 1 hundred, and 
write the 1 in the third place; thus, 100; the ciphers showing that we 
have no additional tens or units. 



10. The Simple Value of a figure is the on« ex-, 

pressed by it when standing alone, or in the unit's 
place. 

11. The Local Value of a figure is the one it 
acquires by standing in a particular place in a number; 
as, 3 in 30, where it represents three tens^ or thirty; 
3 in 364, where it represents three hundreds ; &c. 

12m Numeration is the art of reading numbers 
expressed by figures. 



* The different orders of units can be very clearly illustrated by tyin^ ten 
ftiola into a bundle to represent 1 teiv, then a package of ten such bundles w xef- 
ceient 1 hundred, Ac. 
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Kveiy place in a number not occupied by digits must 
be filled with a cipber. 

The periods of a number are often separated by 
commas. 



EXBRCISKB. 

1. Write 4 hundreds &nd 2 uiitts, comiuencti^ at the 
left hand, tuid read the nomber. 

Writ«3 tens and 7 units in the same manner, and read It, 
WriteShundreds, Stens, andSunltsin thei 
Write 4 lens, and 6 unila. 
Writ« 5 hundreds and 4 units. 
Write 7 hundreds and 2 lens. 

2. Write i hundreds, 7 tena, and 3 units, and read the 
number. 

Write S tens and 1 unit. 
Write S hundred* and 6 units. 
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NUMERATION. 



3. Write e Wilts. 

9 tens and 4 snitB. 

hundreds and 1 units. 

6 hundreds aiid 8 Una. 
9 hundreds and 5 tens. 

4. Write 7 huudreds and te 

7 tens and 3 units. 

6 hundreds and 8 tens, 
6 hundreds and 5 niUts. 
3 tens and 7 units. 



5. Write 8 tens and 3 unitfc 
7 hundreds and C tens. 

3 tens and 4 units, 
g fins and 3 uuits. 

4 hundreds. 

8. Write 3 tens and 8 

6 tens and 3 unlta. 

15 hundreds and 4 tens. 
9 liundreds and 3 tens. 

7 lens and 8 units. 



7. Write 2 in each petiod, commencing at the left 
hand, and read the number. 

Write 22 in each period, commencing at the left hand, 
and read the number. 

Write 222 in each period, commencing at the left 
hand, and read the number. 



UODKL OPXBATIOIT, 



NoncroB the Tbachbk, — The pupil 

shonld he required to prepare tJiBtullow- fi 
ing exercises thus arranged, on slale or 
paper, to be reait &.* a clssn-exenilae. The 
mechanical execiitinn of tlie work should 
lie farefiilly iuFipecKKl, 






> billioiui, two tnHlioat, t\ 



1 IAoukomI 



^ 



Twenty-two Mlliom, twenty-two blttiong, twenty-two miUioiu, twen- 
ty-two (ftoiMQiHj anil twenty-two. 

Two himdred and Cwenty-twa IrUlianx, two hnndred and twenty-two 
bmhiti, two hundred and twenty-two millions, two hnodreil and twenty- 
two Ihoiaand, two bundreil anil twenty-two. 

8. Vary example 7, bj writing 3 wherever 2 whs 
nsed; vary again by using 4, and thus by using each 
of the digits in succession. Read the numbers. 

9. Write ia each period the numbers from 11 to 20, 



NUMEBATION. 7 

10. Let each pupil dictate an example, to be written 
and read by the class. 

The teacher should require the pupils, in the same manner, to 
write and read, as a class-exercise, series of numbers; as, from 
1 to 20, from 100 to 130, &c, until promptness and accuracy are 
secured. 

The exercise may be varied by dictating from the drUl-card, Tables 
I. and n. (see page 17), as well as reading from the saipe. The 
teacher should write in figures, on the blackboard, numbers, to be 
copied in words by the pupils on their slates. The pupils' work 
should be criticised in spelling, Ac, : numbers should also be copied 
in Boman notation, to be read as a class-exercise. 

13. Observe, that, in the Arabic notation, — 

1. Ten units of any order make one unit of the next 
higher order. 

2. A digit in any place has a value ten times as 
large as that of the same digit one place to the right : 
hence, 

3. The value of any figure is increased tenfold by 
removing it one place to the left. It is decreased ten- 
fold by removing it one place to the right ; thus tens 
will become units; units will become tenths; tenths 
become hundredths^ &c. 



EBDUOTION. 

Extend this table to millions, and present it as an 
exercise : — 

10 thousandths = 1 hundredth, 
10 hundredths «= 1 tenth, 
10 tenths «= 1 ukit. 

10 T7KITS = 1 ten, Ac. 



_.., m 

ANALYSIS OF NUUBBB8. ^^^| 

It is required to analyze the number 3,917,893; ^^H 

Akaltsis. — 9 tens are equal to 00 units; 9 hundreds are equal to-" 
80 tens, or 800 uulta ; in the thousands' period 7 thousands are equal 
u> 70 hundreds, or 700 tens, or 7,000 units; 1 ten of thousands is j 
equal to 10 thousands, or 100 hundreds, nr 1,000 tena. nr 10,000 units: i 
II hundreds of thousands are equal to 00 tens of thousands, or 900 I 
ihousanda, or 0,000 hundreds, or 00,000 tens, &c. j 

After the model, analyze the following numbers : — '' 

1. One million three hundi'ed and eighty-five thou- 
I Baud six hundred and seventy-four. 

2. 19 millions 713 thousand -186. | 

3. 186 millions 247 thousand 391. i 

4. 421 millions 223 thousand 86. 

5. 5 ti'illiona 876 millions 876 thousand. 

6. 189 quadrillions 317 thousand 346. 

7. 896 millions 348 thousand. ' 

8. 876 millions 384 thousand. 
14t A Rule is a concise direction for solving prob- 

Elems. 

I IS. Rule for Notatcoh. — Begin at the left handt 

P and write in the place of each successive order the figure [ 

helonging to that order, filling with ciphers the placet 

otherwise vacant. 

Indicate the place of units hy a decimal point whenever 
f an order is written which has a lower value than units. 
I 16. Rule for Numeration. — Begin at units' place, \ 
^ €md separate the number into periods of three figures ' 

each. 

Beginning at the highest period, read each separately, 

owing the name of each period except that of units. 



NUMERATION. 



DECIMAL SCALE. — n. S. CURBENCr. 

1. It wilt be Been by the accompsiiriug scale that the 

United States currency is baaed npon the decimal scale 

: of notation; the "dollars" corresponding to Uieu»fCt,the 

" to the fantAa and AtuldredUa, and tjie "iuIIIb" to 

■\ the (AousandtAa. 

S. Teacfaois who may degh« can easily dictate numben 
like the following:— 

I. Write 3 and « tentiu. 2. Write 3 ilnllars and 40 cents. 
I and 43 himditdllu. 1 dollar and 42 cents. 
VtfUt(\,ai titoiaiiiidtlu. lHdoIlBrs,32centB,andTnillli. 
S aDd4l Iheimtiulthi. S dollars, 4 cents, and 1 mill. 
For exercise hi readi:ig decimals, <x United Statos Currency, see 
DriU Card, Table m. ifoge 11). 
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ANALYSIS OF SECTION I.* 



L Homber. 


n. Notation. 




KkOCBETE. 


1. KOMAX. 


Ordebs. 




£eflen. 




LABSTRAffl. 




(ft.) Xama. 




Flffun,. 
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SECTION II. 
ADDITION. 

In this picture some boys and girls have been 
gathering peaches. 

Arthur has 1 peaoh in each hand. 

Ezra haa 2 peache» in one hand, and 1 in the other. 

Sophie has 3 peaches in a little basket, and 1 in h^ 
hmid. 

Selina has 4 peaches in her lap, and 1 in her hand. 

How many lias each ? 

If Sophie gives her peaches to Selina, how many will 
she have ? 

If all put their peaches into Selina's lap, how many 
will she have ? 



Tills putting of tilings tog^lLar to find tbe entire numlxr is called. 
In arithmetiL', addition; and tlie n(iini>er found is called tXiemmi, or 
diitouiit.* lience, 

17, Addition is the process of finding the sum of 
two or more numbers. 

18. The Sum of two or more numbers is the 
number which eontaina all their units. 

19, Hie Sign of Addition is a vertical cross ; 
thus, ■\-. It is called plug, and, when placed between 
two numbers, it denotes that they ai'e to be added 
together ; as, 4 + G equals 10. 

20. The Sign of Equality is two short hori- 
zontal parallel hues; thus, =. When placed between 
two numbers or quantities, it denotes that they are 
equal ; as, 4 + 6 ;= 3 + 7. 

21. The Dollar Sign ($) is placed before dollars, 
and the decimal point after them; thus, S86.42, to be 
read eighty-six dollars and forty-two cents. 

22, An Axiom is a self-evident truth. The fol- 
lowing is used in addition : — 

Axiom. — Things can he added to like thing» only. 

Wlien it is reijnired to find ho-w many peac!ien Solina and Ezra 
have tJ^tlier, the question, in aritlimetic, Is called a problem; and 
the explanation of tlie act, or process of putting them together is 
called a mlution, or an analyiii^. A. problem baying but one such 
question la called a einiple problem ; but one that hsa two or more 
questions, requiring an answer to each, is called a complex problem. 
Each question in a complex problem iadicalea an analytical step: 



1EW. — Whnt is tlio Arabic nDtaUon7 (0) How miuiy Qgures, or cliarao- 
re used? What Is tlie elmplo value of n figure? (10.) What is the 
Blue? (11.) What ifl niimeratinii? (12.) Repent iha numeration table by 
' u right to lufL What iB the lue of the cipher? 



12 ADDITION. 

23* A Froblenif in arithmetic, is a question which 
requires solution. 

24. A Simple Prohlem contains but one ele- 
mentary question. 

25. A Complex Problem contains more than 
one elementary question. 

26. An Analytical Step is one of the steps of 
the process of solving a complex problem. 

27* Order of Solving JProhlems: — 

1. State the problem. 

2. Give necessary definitions. 

3. Analyze. 

4. Give conclusions. 

5. Prove. 

28. Analysis of Addition.* 

Problem. — How many are 389 + 486 + 394 + 487? 

PROCESS. 

1. Statement. —We are to find the sum of 389, 486, 384, 380 
and 437. 486 

2. Defitotion. — The sum of two or more numbers is 394 
the number which contains all their units. 437 

1706 

3. Analysis. — ( 1. ) For convenience, the numbers are so written 
that units shall stand in the column of units, tens in the column of 
tens, &c. 

(2. ) For convenience, add the column of the lowest order ; thus, 7, 
11, 17, 26: 26 units = 2 tens and 6 units. Write the units in the 
column of units, and aid the tens with the column of tens; thus, 

(3. ) 2, 5, 14, 22, 30 : 30 tens = 3 hundreds. Write in the column 
of tens, and add the himdreds with the column of hundreds ; thus, 

(4.) 3, 7, 10, 14, 17: 17 hundreds = 1 thousand and 7 hundreds. 



* The analysis of addition may be omitted onUl a final review of tbebook^ 



ADDITIOK. 13 

Write the hundreds hi the column of hundreds, and the 1 thousand 
in the place of thousands. 

4. Conclusion. — Therefore the sura of 389, 486, 394, and 437, is 
1 thousand 7 hundred and 6. 

HeDce we have the 

5. Rule. — I. Write the numbers so that units shall 
stand in the column of units^ tens in the column of 
tens^ ^c, 

II. Beginning with the lowest order^ add each column 
separately : if the sum he less than ten^ place it under 
the column added, 

III. If the sum of any column be ten or more^ write the 
units^ figure of that order under the column added^ and 
add the others with those of the next column, 

6. Proof. — Repetition is the only practical proof of 
addition. Add the numbers from the top downward^ and^ 
if the sum agrees with that previously obtained^ it is pre^ 
sumed to be right, 

29* Blmekhoard Exercises. 

The teacher should require the class, department, or entire school, 
to spend at least five minutes daily for one year, in concert drill on 
the following column exei-cises in addition. In order to prevent 
habits of hesitation and inacciu*acy, each column exercise should be 
THOBOUGHLT MAST£R£i> before attempting the next. 



Review.— What should be done witli the vacant places of a period? (12.) 
What with vacant periods? How are the periods of a number usually sepa- 
rated? What is a rule? (14.) What is the rule for notation? (15.) Repeat 
the rule for numeration. (16.) What is addition? (17.) What is the sum 
of two or more numbers? (18.) Give the description and use of the sign of addi- 
tion? (19.) Of the sign of equality? (20.) Of the dolhirsign? (21.) What is an 
axiom? (22.) Repeat the axiom used in addition. What is a problem? (23.) 
What is a rimple problem? '(24.) Give an example. What is a complex 
problem? (26.) What is an analytical step? (26.) Give the order of solving 
|icohlenis. C2T.) 
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The following table gi^es the key to the secret of rapid addition. 
It contains all the different changes in the combination of the digits 
by addition. 

TABLE. 

(1.) (2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) (10.) 

• ••••••••. 

ooouuoooov 

2213144163 
2223244452 
2213144361 
2213244162 
2223344264 
2 223244163 
2213144461 
2223344262 
2213144363 
2213244461 
2223344364 



(11.) (12.) (13.) (14.) (15.) (16.) (17.) (18.) (19.) (20.; 




• 

°3 


«3 


• 

•8 




-a 


• 

=3 


• • 


6 6 


3 


7 


3 


8 


8 


1 


9 3 


6 6 


4 


7 


4 


8 


8 


7 


9 1 


6 6 


3 


7 


3 


8 


8 


8 


9 4 


6 6 


6 


7 


1 


8 


8 


3 


9 2 


6 6 


4 


7 


2 


8 


8 


4 


9 3 


6 6 


6 


7 


3 


8 


8 


3 


9 1 


6 6 


5 


7 


6 


8 


8 


1 


9 4 


6 6 


3 


7 


7 


8 


8 


7 


9 3 


6 6 


6 


7 


1 


8 


8 


8 


9 6 


6 6 


3 


7 


3 


8 


8 


7 


9 7 


6 6 


5 


7 


1 


8 


8 


3 


9 1 


6- 1 


1 


7 


7 


8 


1 


1 


9 9 
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METHOD OF KECITATION. 

Copy the exercise on the blackboard, and let a pupil, or class in 
concert, commence at the bottom, and add, repeating only the result 
of each addition: thus, (Exercise 1) 2, 4, 6, 8, 10, 12, 14, <&c., to 50, 
or more, as the teacher may judge best. When the first exercise is 
TnoRouoHLY mastered, proceed with the second in the same manner, 
MASTERING cach cxcrcisc siiccessively, until all are finished. The 
exercises in this lesson need not be completed before the pupil pro- 
ceeds ; but they should form a part of each recitation until finished. 



DBILL OABD EXERCISES. 

N.B. — The* problems in the following card exercises are graded by 
digits and steps, in the same way as those in the Primary Arithmetic. 
Such exercises should be selected as are best suited to the necessities 
of the class, as few if any classes will need them all. 

The problems may be assigned for home work, seat or rapid class 
drill ; but in no case should the pupils be allowed the answers while 
preparing lessons. 

The anawers, explanations^ and methods are published in a kbt for 
the use of teachers only, and may be obtained through the mail by 
addressing the publishers. 

Table I., UniU^ Period, Table I., Thousands, Table II., UnU$, 

Exercise I. — 3 numbers. Exer. Y III. — 3 uombeiB. Exer. XV. — 2 numbers. 
II.— 4 " IX.— 4 " XVI. — 3 

in.— 5 



IV.— 6 

V.-7 

VI. -8 

VII -9 



X. — 5 




XI. — 6 




xn.— 7 




XIII. -8 




xrv.- 9 





« 



xvn.-4 

XVIIL— 5 ♦« 

i( 

(( 
(I 
ti 



XIX. — 6 

XX. — 7 

XXL — 8 

XXII. — 9 



Table n., Thousafids.* Table II., BUUons. U, S, Currency , Table IlL 

Exer. XXIII. — 2 numbers. Exer. XXXI. — 10 numbers. Exer. 1—3 numbers. 

II.— 4 

m.— 6 

IV.- 6 

v.— 7 

VI.— 8 

VII.— 9 



xxrv.-3 


. i( 


XXV. — 4 


i( 


XXVI -5 


M 


XXVII. — 6 


U 


xxvni.— 7 


<i 


XXIX. — 8 


li 


XXX. — 9 


<( 



It 
it 
(I 
tl 
II 
II 



vm.— 10 " 



* Includes units* and tbousancls* period. 
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DIRECTIONS FOR USING FKLTER S DRILL CARDS. 

Exercise I. 

Pbbparation: 1st Series of Twenty PitoBLEMs. Ist Exam- 
ple. — Copy three numbers from the card on a slate or paper, commen- 
cing with the number opposite the letter A (Table L, Units' Period). 
2d Example. — Copy three numbers, commencing with the number 
opposite the letter B, as before. 

Sd Example. — Copy three numbers, commencing with the letter C. 
4th Example. — Copy three numbers, commencing with the number 
opposite the letter D : thus, 

(1.) (2.) (3.) (4.) 

A. 022 B. 202 C. 200 D. 220 

202 200 220 222 

200 220 222 110 

Ans. 424 Ans. 622 Ans. 642 Ans. 552 

In the same manner, commence with the number opposite each 
letter in the column between the tables. If there are not numbers 
enough in the column of figures to finish the example, commence 
again at the top, and take a sufficient number. 

Exercise II. 

Second Series: Four Numbers. 1st Example. — Copy (Table 
I., Units' Period) four niunbers, commencing with the number oppo- 
site the letter A. 

2d Example. — Copy four numbers, commencing with the letter B. 

3d Example. — Copy as before, &c. 

Exercise III. 
Third Series. — Five numbers, copy as before. 

Remarks. — Pupils ehould not be allowed to copy results from each other. 
Tlie careful teacher caii easily detect and prevent it. l!fo work should be accepted, 
unless neatly and carefully done. Once or twice a week, the lesson diould be 
copied from dictation. A committee of one or two pupils may be appointed to 
examine the slates, and report on the neatness and accui-acy of the work, and 
thereby save ihe teacher*H time. 

Answers.— The answers in the key will be fomid to correspond with the 
lettera opposite the first number in each problem. 

Recitation. — 1. Let the teacher mention the letter opposite the first number 
of each example ; at which, let the class rise. 

2. Let the teacher name one of the clatw to read his answer. 

3. J^t the pupils who have the same result sit. 

4. If any remahi standing, let the teacher name another pupil, as before. 

6. Let the teacher read the correct answer; at which, let those who are correct 
rise, those who are wix)ng remain seated. Draw a Ihie distinctly across the incor- 
rect answers. 

6. At the close, let the teacher make a record of the recitation. Those who 
are wrong correct their work at their seats. 
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FELTER'S 
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ARITHMETICAL DRILL CARDS. 


^ 




TABLE! 




TABLE n, 




TABLE m. 




TM. Mtl, 




iMa niLMu. 




Dillaii.CB.1. 




579,438 




9,381,908,191 




5,319.43 4 




242,022 


A 


8,448,646,446 


A 


3,402 cts. 




442,202 


B 


6,688,286,466 


B 


1,811 m. 






442,200 


c 


868,424,246 


C 


60 dol. 






240,220 


D 


606,488,644 


D 


403 cts. 






402,222 


E 


428,664,246 


E 


10 dol. 






331,110 


F 


75,351,535 


F 


121 m. 


1 




303,211 


G 


73,735,353 


Q 


8 cts. 


1 




311,121 


H 


53,533,353 


H 


195 dol, 






342,221 


1 


63,131,533 


1 


2,000 m. 






221,121 


K 


33,713,655 


K 


715 dol. 






550,112 


L 


29,036,632 


L 


86 cts. 






404,201 


M 


19,241,747 


M 


7 dol. 






040,121 


N 


9,868,474 


N 


9 m. 






443,121 





9,673,342 





8,189 cts. 






552,232 


P 


9,477,773 


P 


908 m. 






248,110 


Q 


8,347,644 


Q 


4,003 cts. 






152,231 


R . 


887,744 


R 


500 dol. 






435,112 


S 


347,654 


S 


6,001 cts. 






543,121 


T 


281,263 


T 


2,100 m. 






402,301 


U 


187,602 


U 


5,000 cts. 






N.B.— A K 


BY CO 


taininE the answers 


to the 


problems on the 


1 


^^Bemnl ii>» 


y l.eo 


ilaineii by imil, by ad 


dressj 


B the publUhefi| 1 
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EXERCISES IN NOTATION AND ADDITION. 

The following problems should be prepared from the book wrnSr 
OUT ANSWERS, on slates, or paper, by the pupils at their seats. They 
may be recited as follows : — 

Those who are prepared on the first problem rise. One pupil i« 
required to read his answer; and those whose answers agree with it 
then sit down. If any remain standing, they, also, are required to 
read, after which the teacher announces the correct result from the 
key. Those who are wrong draw a line across the incorrect answer, 
and report at the close of the recitation. The other problems may be 
recited in the same way. The recitation of ten problems should only 
take from five to seven minutes. 



1. 


Add, 


MODEL PB0CE8S. 




1 thousand, 


1000 




1 thousand, 280, 


1280 




10 thousand, 50, 


10050 




50 thousand, 200, 


50200 




529 thousand, 625. 


529625 




592155 


2. 


Add, 


4. Add, 




80 thousand, 7, 


500 thousand, 32, 




40 thousand, 40, 


600 thousand, 438, 




70 thousand, 20, 


200 thousand, 29, 




50 thousand, 5, 


900 thousand, 30, 




90 thousand, 00, 


800 thousand, 284, 




4 thousand, 4. 


20 thousand, 384. 


3. 


Add, 


6. Add, 




800 thousand, G, 


538 thousand, 224, 




400 thousand, 60, 


829 thousand, 720, 




900 thousand, 600, 


80 thousand, 9, 




11 thousand, 11, 


400 thousand, 560, 




14 thousand, 9, 


940 thousand, 12, 




700 thousand, 683. 


82 thousand, 36. 



Review. — What u» a unit? (1.) A number? (2.) A concrete number? (3.) 
A denominate number? (t.) An abstract number? (5.) Of what does arithmetio 
treat? (6.) 
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6. Add, 

750 thousand, 20, 
870 thousand, 406, 
100 thousand, 20, 

90 thousand, 60, 

90 thousand, 06, 
700 tbonsand, 50t 

7. Add, 

350 thousand, 880, 

60 thousand, 56, 
400 thousand, 

22 thousand, 85, 
456 thousand, 700, 
600 thousand, 70. 

8. Add, 

3 millions, 387 thousand, 24, 

4 millions, 46 thousand, 4, 
millions, 8 thousand, 6, 

20 millions, 7 thousand, 720, 

10 millions, 000 thousand, 

5 millions, 248 thousand, 6. 

9. Add, 

14 millions, 14 thousand, 14, 

3 millious,760 thousand, 480, 

8 millions, 20 thousand, 2, 

50 millions, 640 thousand, 

22 millions, 321 thousand, 56, 

^ 8 millions,777 thousand,088. 

10. Add, 

25 millions, 027 thousand, 
14 millions, 26 thousand, 327, 
32 millions, 501 thousand, 33, 
40 millions, 800 thousand, 

8 millions, 700 thousand, 7, 

11 millions,256 thousand,277. 



11. Add, 

65 millions, 000 thousand, 80, 
8 millions, 200 thousand, 
38 millions, 45 thousand, 240, 
17 millions, 500 thousand, 
25 millions, 25 thousand, 25, 
20 millions, 444 thousand,060. 

12. Add, 

400 millions, 000 thousand, 
100 millions, 450, 
700 millions, 7 thousand, 0, 
000 millions, 480 thousand, 
300 millions, 7 thousand, 60, 
800 millions,700 thousand,10. 

13. Add, 

1100 millions, 020, 

1800 millions, 

300 millions, 4 thousand, 50, 
500 millions, 200 thousand, 
800 millions, 800 thousand, 
100 millions, 567 

14. Add, 

400 millions, thousand, 30, 
000 millions, 00, 
600 millions, 24 thousand, 
1200 millions, 884, 
300 millions, 350 thousand, 
700 millions, 256. 

15. Add, 

1200 millions, 03 thousand, 
1800 millions, 27, 

200 millions,426thousand,200 

500 millions, 056 thousand, 

000 millions, 

300 millions, 50. 
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16. Add, 

5 hondredy 20, 
. 99, 

3 thousand, 96, 
9 hundred, 

26 thousand, 780, ' 
1 miUion, 480. 

17. Add, 

36, 

9 thousand, 900, 
228 thousand, 

4 millions,26 thousand,580, 
500 millions, 4 thousand, 10, 

4 hundred, 65. 

18. Add, 

1100 millions, 
98, 

24 thousand, 420, 
7 millions, 20 thousand, 
58, 
200 millions, 4 thousand, 50. 

19. Add, 

10 thousand, 10, 

11 millions, 726 thousand, 

5 hundred, 90, 
78, 

300 millions, 989, 
66 thousand, 251. 



20. Add, 

4 hundred, 50, 
720 thousand, 787, 
500 millions, 66 thousand, 



• 400 millions, 228 thousand,90i 
26 thousand, 10. 

21. Add, 

6 millions, 84 thou8and,291, 
900 millions, 

29, 
650, 

3 thousand, 80, 
400 millions, 86. 

22. Add, 

790, 

800 millions, 596 thousand, 

500 thousand, 970, 

88, 
3 millions, 700, 

26 thousand, 777. 

23. Add, 

900 thousand, 
47, 
19 millions, 19 thousand, 

7 thousand, 47, 
600 millions, 59, 

9 hundred, 60. 



Note to Teacher. — Examples ad libitum may be dictated from 
the drill cards, answers to which will be found in the key. 

24. Add, PBOcKss. 

3 dollars, 20 cents, I mill, $3,201 
23 dollars, 40 cents, 2 mills, 23.402 
63 cents, 2 mills, .682 

4 mills, .004 
4 cents, 4 mills. .044 



$27,283 
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25. Add, 

5 dollars, 33 cents, 4 mills, 
2 dollars, 3 cents, 1 mill, 

4 dollars, 5 cents, 3 mills, 

6 dollars, 1 cent, 2 mills, 
8 dollars, 5 cents, 1 mill. 

26. Add, 

4 dollars, 18 cents, 3 mills, 
6 dollars, 5 cents, 2 mills, 

46 dollars, 14 cents, 3 mills, 

14 dollars, 21 cents, 1 mill, 
142 dollars, 16 cents, 3 mills. 

27. Add, 

dollars, 40 cents, 7 mills, 

5 dollars, 16 cents, 2 mills, 
37 dollars, 22 cents, 4 mills, 

1 dollar, 1 cent, 5 mills, 

2 dollars, cents, 4 mills. 

28. Add, 

13 dollai's» 80 cents, 2 mills, 
16 dollars, 3 cents^ 3 mills, 

15 dollars, cents, mills, 
dollars, cents, 8 mills, 
dollars, 10 cents, mills. 



29. Add, 

85 dollars, 85 cents, 3 mills, 

1 dollar, 1 cent, 1 mill, 

34 dollars, 14 cents, mills, 
58 dollars, 13 cents, 
43 dollars. 

30. Add, 

58 dollars, 16 cents, 2 mills, 
41 dollars, 38 cents, 4 mills, 
4 cents, 

4 dollars, 

43 dollars, 23 cents. 

31. Add, 

48 cents, 

5 mills, 
10 dollars, 

6 cents, 
50 dollars. 

32. Add, 

32 dollars, 
46 cents, 

5 mills, 

3 dollars, 

2 cents. 



Note to Teachsb. — For additional examples, dictate from drill 
cards, Table III., in the same manner as in addition of simple 
numbers. 



ORAL PROBLEMS CONTAINING BUT ONE ELEMENTARY 

QUESTION. 

SIMPLE NUMBERS. 

Mary has 30 books, and Margaret has 40 : how many 
have both ? 

Formula. — 30 books + 40 books = 70 books. 

Analysis. — If Mary has 30 books, and Margaret has 40, they both 
have the sum of 30 books and 40 books, which is 70 books. 
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1. A man bought a cow for $30, and a horse foi 
$80 : what was the cost of both'? 

2. A farmer sold 60 sheep, and kept 40 : how man} 
had he at first ? 

3. Susan is 20 years older than John, and John is 40 
years old : how old is Susan ? 

4. Some silk cost 60 cents, some calico 80 cents: 
what is the cost of both ? 

5. Edward has 60 nuts, which is 50 less than the 
number Charles has : how many nuts has Charles ? 

At the option of the teacher, additional oral examples may be 
formed by substituting the following numbers in the corresponding 
examples ; as, 40 and 85 in the place of 30 and 80 in the first example; 
then, again, 26 and 82 in the place of 30 and 80. 

1. 40 and 85, 26 and 82, 96 and 47. 

2. 50 and 67, 93 and 72, 47 and 96. 

3. 53 and 70, 67 and 21, 87 and 37. 

4. 63 and 80, 57 and 62, 29 and 67. 

5. 49 and 60, 23 and 72, 67 and 95. 

UNITED STATES CURRENCY. 

The examples of United States currency in the fundamental rules 
may be omitted until a review, if thought best by the teacher. We 
think, however, with the proper explanation, and sufficient card drill 
work, no difficulty will be experienced by the pupils. 

6. A boy bought a knife for 30 cents, and a book for 
80 : how many cents did both cost ? 

Formula. —30 cents +80 cents = $1.10. 

Analysis. — They both cost the sum of 30 cents and 80 cents, 
which is (110 cents) 1 dollar and 10 cents. 

7. A geography costs 80 cents more thaii an arith- 
metic : the arithmetic costs 60 cents. What is the cost 
of the geography? How many dollai-s and cents? 
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8. A pair of skates is worth 90 cents, which is ten 
cents less than the cost of a new sled : what is the cost 
of the sled ? How many dollars and cents ? 

9. Henry sold some chestnuts for 80 cents, and some 
filberts for 90 cents : how much did he receive ? How 
many dollars and cents ? 

10. If a pig cost 3 dollars, and a pair of chickens 90 
cents, what is the cost of both ? How many cents ? 

If desired, additional examples may be formed by substituting the 
following numbers in place of the numbers in the corresponding 

examples: — 

6. 60 and 75, aS and 72, 96 and 84. 

7. 76 and 50, 64 and 63, 87 and 96. . 

8. 87 and 20, 63 and 22, 47 and 16. 

9. 40 and 64, 78 and 31, 95 and 18. 
10. 4 and 36, 3 and 94, 5 and 50. 

WRITTEN PROBLEMS. 

33. Henry had 15 marbles, James 36, and John 49: 
how many marbles had all? 

Formula. — 15 marbles -|- 36 marbles + 49 marbles = 100 marbles. 

PKOCESS. 

Analysis. — All must have had the sum of 15 mar- 15 marbles, 
bles, 36 marbles, and 49 marbles, which is 100 marbles. 36 ** 

49 " 

100 " 

34. James gave 125 cents for a geography, 98 cents 
for a reader, and 75 cents for an arithmetic : what did 
all cost him ? 

The answers should be given in dollars and cents. 

Bbvibw.— Whatis notation? (7.) Give the method of Boman notation. (7.) 
What is the difference between the Boman and Arabic notation? (8, 9.) Wliat ifl 
the difference between the simple and the local value of a figure? (10, 11.) 



I 



24 ADEITIOS. 

35. Mary gave 137 cents for some calico, 39 (ientfi 
for some braid, and 230 cents for some silk : how much 
did she pay for all ? 

36. A builder paid $610 for a city lot, and built upon 
it a house which cost him 2,085 dollars: how much did 
the house and lot cost him ? 

37. In January a laborer deposited in the savings 
bank 12 dollars, in February 30 doUiirs, in March 813, 
in April $21, in May 17 dollars, and in June $16 : how 
much did he deposit in the six months? 

38. A fruit-giower sold 123 barrels of apples to one 
man, 31 barrels of pears to another, 210 barrels of 
apples to another, and 30 barrels of pears to a fourth : 
how many barrels of fruit did he sell ? 

39. James paid 12 cents for a slate, 97 cents for a 
geography, and 113 cents for a reader: how much did 
he pay out '! 

40. Long Island is divided into three counties. 
King's County contains 72 square miles; Queen's 
County, 410 square miles; and Suffolk County, 1,200 
square miles : how many square miles in the island ? 



UNITED STATES CUEEENCY. 



1 Uniwd Sta(«a currency may be give 



itltudng t!ie following numbers in place of those in the correspond- 
ing examples above, the analyses and methods of recitation to be the 
i In simple numbers. 

35. J2.14, 86 cents, and *1.8». *1.67, $1.24. and $2.14. 
S6. ¥412.30 and »2,se4.ee, ¥512.67 and (1,234.73. 
87. tl3.13, t28, »15.n, 125, $31.17. and $3,427. 

lis, nifl, and $1,125, ITceuls, 69ce\ils,MidWM!tiU. 
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41. The Biftson work of a new schoolhouse cost 
41,220; the carpenter work, 1,037 dollars; and the 
painting and glazing, $427 : how much did the school- 
honse cost ? 

42. A farmer sold his milk for one month for 387 
dollars, the next month for ®320, and the third month 
for 8129: how much did he receive for the three 
months ? 

43. I had 103 aheep, my father gave me 444, I 
bought 321 more : how many sheep have I in all? 

44. If I have 413 peach-trees in one orchard, 34 in 
another, and 212 in another, how many have I in all ? 

45. If I have $141 in one bank, and $63G in another, 
how many dollars have I in both ? 

46. If I sell 3 horses for $430, 9 cows for $334, and 55 
sheep for $223, for how many dollars do I sell them all ? 

47. A drover sold 123 sheep, and kept 197 : how 
many had he at first ? 

48. A farmer paid 5,750 dollars for his farm, and $375 
for his tools : what was the cost of the whole ? 



^H UNITED STATES CUBRENCY, 

^ Ifionn example!! by siibstiUiting tbe following number 
respondiug examples which precede. 

41. *1,371.20, f903.(i4, and $512,893. 

42. »2ff7.80, t241..T7, f 176.03. 

45. »24S.80 and 1593.80, »972.4e and «913.80. 

46. t398.eT, (256.40, and $189..%. 

4a $2,673.20 ftud $974.30, $1,867.00 and $213. 
49. $9,107.60 «id $8,013.23, $6,934 and $941.30. 

Rbvixw. — Repe&t ttie niunenUoii tsbla. (12.) How da tbe plac< 
neiaue or deoiBaaef {13.) lu whldi direeHon do thay Iiichmm 
it(L*.) BepetttheruleFernoUitlou. (IS). Bepeat Ihe rule tor uv 
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49. The purser of a steamer received $9,346 from the 
passengers for fare, and $31,426 for carrying goods : how 
many dollars did he receive in all ? 

60. A man travelled 476 miles by railroad, 390 miles 
by steamboat, and 120 by stage : how many miles in all 
did he travel ? 

51. In one school are 616 pupils; in another, 314; 
and in another, 215 : how many pupils in all ? 

62. A farmer sold 3 loads of hay. There were 1,789 
pounds in the first load, 2,976 pounds in the second, 
and in the third 2,967 pounds : how many pounds in 
the three loads ? 

53. If I buy 3 horses for $430, 8 cows for $334, and 
55 sheep for $321 : how much will they cost me ? 

64. In the year 1869, I bought 1,472 sheep ; in the 
year 1870, 1,943 sheep ; in the year 1871, 1,473 sheep : 
how many did I buy in all ? 

55. In 1873, 1 sold 1,870 sheep ; in 1874, 1,674 sheep ; 
in 1875, 1,864 sheep : how many did I sell in all ? 

56. I bought 4,134 sheep, and sold 3,172; I then 
bought 2,134 more, and sold 1,413 : how many sheep did 
I sell in all? 

67. I bought 913 sheep, and sold 613 ; I then bought 
217, and sold 188; after which I bought 691: how 
many sheep did I buy in all ? 

68. I had two fields of melons. In the first I had 
347, from which 189 were stolen ; in the second I had 
439, from which 169 were stolen: how many melons 
were stolen from the fields ? 

59. A man by his will gave his wife $1,234, to his 
daughter 124 dollars, to his son $937: what was the 
amount of his bequests ? 
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60. If I owe A 847 cents, B 5,674 cents, C 8,418 
eats, how many cents do I owe them all ? 




The above Is the map of the Haple Grove Farm, where I live. Can 
>n tell me how many acres ore contained in each of the following 



w 



1 



k 



61. How many acres in the pine-foreat and the ifaaple- 
grove ? 

62. How many acres in the maple-grove and pasture- 
land? 

63. How many acres in the paatiire-land, including! 
the church-grounds, schoolliouse-yaixi, and the trout- ■ 
pond? How many acres of apples and peaches on the 
farm ? How many acres of wheat, oats, corn, and rye ? ' 

64. How many acres of meadow on both sides of ' 
MiU Creek ? 

65. How many acres in the farm west of tlie stonu 
wall extending through the centre of the farm, not 
including the maple-gi-ove ? How many acres in the 
iATta east of the same wall ? * 

How many acres in the meadow, corn, and rye 



67. How many acres in the cliureh and schoolhouse 
grounds ? 

68. What is the length of the east line ? The length 
of the south line ? 

69. How many rods of hedge fence, not including tlia 
fence around the church-grounds ? How many rods 
of hedge fence on the entire farm ? 

70. How many rods of wall on the west line? How 
many rods including the fence around the schoolhouse- 
grounds ? 

71. How many rods of rail fence on the south line" 
On both north and south line ? 



* Tlie Icodisr will lliid Utile tliffii^ulty it> addling the frncUon 


, If ttrst llloi 


ttatedbj halves ot nil BMile. 




Review. — Wliat Is wjijltlqn? (17.) What is the sum oE two 




bew7 (18.) DeMflba and give the iiae ot tlie Bl|[a pluH. (19.) 


H Ilia BigD I 


•qjullty. &).} Ot Uie lioUar alipi. ^.> 
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5. How many rods of rail fence around the pine- 
5t ? How many around the maple-grove and pine- 

5t? 

L I sold from my faim $124.30 worth of grapes, 
$434.72 worth of apples : how much did I receive 
3oth? 

L I received $53.70 for 105 bushels of oats, and 
20 foi 112 bushels of com: how much did I re- 
e ? How many bushels did I sell ? 
). I sold at one time 78 bushels of wheat for $93.20 ; 
nother time, 43 bushels for $75.23 ; and at another 
3ushels for $125: how many bushels did I sell? 
7 much did I receive for it ? 

5. I cut from the meadow west of Mill Creek 64 
. of hay ; from the east of the creek, 51 tons : how 
y tons were cut from the entire meadow ? The hay 
bhe west side was worth $150.50 ; on the east side, 
) : how much was my hay worth ? 
r. The first week in April, there were sawed at the 
, 126,474 feet of maple lumber, and 623,478 feet of 
I lumber : what number of feet were sawed during * 
week? 

i. There are 40 acres in the pine-forest : how many 
s in four such fields of equal size ? 
). How many acres of land in the entire Maple 
^e Farm ? 

). There are three barrels of eggs. The first con- 
5 675 ; the second, 1,276 ; the third, 1,575 : how 
y eggs do these barrels contain ? 
L. A farmer sold three car-loads of potatoes. The 
contained 174 barrels ; the second, 259 baTt^\%\>Jt\ft , 
i, 199 : how many baxreh did the cais coiiY;i\i^*t . - 
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82. Gave 86 cents for a kite, 91 cents for a ball and 
bat, 138 cents for a wagon : what was given for all ? 

83. In an orchard there are 137 cherry-trees, 634 
apple-trees, 72 pear-trees, 65 plum-trees: how many 
trees in the orchard ? 

84. The owner sold the cherries for $86, the apples 
for 387 dollars, the pears for $76, and the plums for 197 
dollars : how many dollars did he receive for the fruit ? 

85. The hind-quarters of an ox weighed 376 pornids 
each ; the two fore-quarters weighed 621 pounds ; the 
hide and tallow, 112 pounds: what was the entire 
weight ? 

86. A merchant bought three pieces of cloth. The 
first measured 37 yards; the second, 41 yards; the 
third, 29 yards : how many yards in all the pieces ? 

87. He sold the first piece for 29 dollars, the second 
for 37 dollai-s, the third for $19 : how many dollars did 
he receive for all the pieces ? • 

88. Heniy and James were playing marbles. Henry 
won in the first game 43, in the second, 57, and in the 
third, 156 : how many did he have when he finished ? 

89. A father divided his money among his four sons, 
giving each 2,087 dollars : how much was he worth ? 

90. By selling a farm for $1,384, I lost $976: what 
was the cost of the farm ? 

91. Of three flocks of blackbirds, the first contained 
8,467 ; the second, 4,171 ; the third, 3,741. A boy fired 
into the flocks, and frightened away 3,414 : how many 
did the flocks contain before they were fired into ? 

Beyiew. — What is an axiom? (22.) Repeat the one used in addition. Define 
a problem. (23 ) Wliat is the differeucA between a simple and a complez prob' 
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92. A man deposited $341 in a certain bank on Mon- 
day, and drew out $314; on Tuesday he deposited 
$693, and drew out $574 ; on Wednesday he deposited 
$674, and drew out $513: how many dollars did he 
deposit in the three days ? 

93. How many dollars did he draw out in the three 
days? 

94. If Henry can count 5,389 in one hour, how 
many can he count in nine hours ? 

95. I paid $1,655 for flour, $1,473 for pork, $1,342 
for beef, $187 for sugar, $134 for cheese : how much 
did I pay out in all ? 

96. I paid away $396 in gold, $574 in silver, and 
$413 in currency, and had $413 left : how. many dollars 
had I at first ? 

97. I bought 730 bushels of potatoes, of which I 
sold 396 bushels ; I then bought 1,341 bushels, of which 
I sold 387 bushels: how many bushels did I buy in 
all? 

98. My father gave me $347, and I earned $395 ; he 
then gave me an amount equal to the sum I earned ; 
afterward I earned $345. How much did my father give 
me ? How much did I earn ? How much did I have 
in all? 

' 99. My father had $2,380. He gave me $278, and 
my sister $467; he then bought me a farm for 
$1,008, and my sister a horse, for which he paid $347. 
How much cash did he give us? How much prop- 
erty? 

100. With my money I bought a cow for $45, five 

Bkvik w , — Deftne an analytical step. (26.) Give the order of Bohrin|f a prob' 
teiiL (27.) Give the analysis of an example in addition. (28 ) 
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sheep for $38, and had $200 left : how much did my 
father give me ? 

101. By selling a farm for $6,479, the owner lost 
$2,734 : what did it cost ? 

102. A man sold 327 bushels of corn for 296 dollars, 
486 bushels for $329, and 320 for $211 ; this amount 
lacked $437 of what it cost him: what did it cost? 

103. A lady went shopping, and bought some calico 
for 96 cents, some lace for 70 cents, some pins for 20 
cents, and had 380 cents left : how much had she when 
she started ? 

104. Two boys started from the schoolhouse ; one 
went north 76 rods, and the other went south 125 rods : 
how far were they then apart ? 

105. John and Henry started from the same place. 
John ran north 25 rods the first minute, and 27 rods 
the next minute; Henry ran south 23 rods the first 
minute, and 24 rods the next minute. How far did 
John run north? How far did Henry run south? 
How far were they apart at the end of the second 
minute ? 

106. John stood in the schoolhouse door, and shot an 
arrow from his cross-bow 20 yards up the road ; a little 
boy from the schoolhouse brought it to him : how far 
did the boy run to bring it to John ? 

107. He then shot two arrows ; one up the road 17 
yards, and the other down the road 22 yards : how far 
must the little boy go to bring them to John ? 

Review. — What is the difference between a unit and a number? (I, 2.) 
Between a concrete and an abstract number? (3, 6.) Between a concrete and a 
denominate number? (3, 4.) What is the use of arithmetic? (6.) What ia the 
difference between the Arabic and the Roman notation? (8, 9.) Between the 
simple «nd the local value of a figure? (10| 11.) 
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108. Henry lends $913 to Thomas, f473 to Samuel, 
$576 to Theodore, and has $576 left : how many dollars 
had he at first ? 

109. A man was 87 years old when his son was 
bom : how old will he be when his son is 59 years old ? 

110. Marcus had $347, and Oren had $576 more than 
Marcus : how many dollars had Oren ? 

111. Lillie had 17 roses; Laura has 11 more than 
Lillie, Charles has 18 dahlias more than Laura has roses, 
and Jennie has 14 dahlias more than Charles: how 
many dahlias has Jennie ? 

112. Henry's purse contains 329 cents ; Edward's 
contains 43 more than Henry's, and Henry's contains 
as many cents as Sarah's, lacking 94 cents: how many 
cents does Sarah's purse contain ? 

113. Mary bought a pencil for which she gave 95 
cents ; Maude bought one for which she gave 13 cents 
more than Mary; and Maude's pencil cost as much as 
Jane's, lacking 23 cents : what was the cost of Jane's 
pencil ? 

UKITBD STATES CURRENCY. 

114. Add $3.14, $2.17, $9.84, and $1.87. 

115. Add $3.14, $0.39, $0.67, and $1.67. 

116. Add $14,182, $31.47, $56,213, and $21. 

117. Add $46,141, $2.13, $6.17, $0,234, and $31.64. 

118. Add $21, $0.2i; $0,021, $0,002, and $0.02. 

119. Add $30, 50 cents, 40 dollars, and 6 mills. 

120. Add 30 cents, 2 dollars and 2 cents, 2 cents and 
2 mills. 

121. Add 50 cents, 50 dollars, 3 dollars and 16 centiu 



\ 
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122. Add $1.14, 6 dollais and 6 cents, and 13 cents 
and 2 mills. 

123. Add 49 cents, 4 cents and 9 mills, and 9 mills. 

124. Add 6 dollars and 6 mills, 4 emits, 2 mills. 

125. W3 + $25 + f 1.30 + $21,303 + $0,004 == how 
much? 

126. $37 + $41.30 + $13.13 + $2.46 + $0.13 + $1,918 
= how much ? 

127. Add 5 dollars, 50 cents, 5 cents, and 5 mills. 

128. Add 30 dollars, 30 dollars and 30 cents, 30 cents 
and 3 mills. 

129. Add $50, 25 cents, 1 dime, 1 cent, and 1 mill. 

130. Add 1 eagle, 1 dollar, 1 dime, 1 cent, and 1 mill. 

131. What is the cost of the following items: 9 
wagons for 312 dollars and 6 cents, 4 horses for 987 
dollars, 1 wheelbarrow for 3 dollars, 9 ploughs for $35 

' and 4 cents, 2 pigs for $2.25. 

132. Whafis the cost of the following items : 1 gallon 
of molasses for 38 cents, 1 pound of cheese for 13 cents, 
3 pounds of butter for 1 dollar and 30 cents, 41 pounds 
of coffee for 25 dollars, 19 gallons of vinegar for 4 
dollars and 30 cents. 

133. A farmer bought a cow for which he paid 30 
dollars, a horse for which he paid $104.31, a wagon for 
which he paid 85 dollars: how much did the whole 
cost? 

134. Mr. D. Spring sold farmer Mahan 1 caddy of 
tea for $7.38, 9 yards of cloth for $27.16, a plough foi 



Betisw. — Qiye the rule for notation. (15.) For imraeration. (16.) Gire rule 
for addition. (28.) How is addition proved? Place on the blaclchoai'd, and show 
the use of, the sign of additioa (19.) The sign of equality. (20.) The dollai 
ilgn. (21). 
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9 doUaTs and 16 cents, a harness for 21 dollars, 16 cents 
and 5 mills : what was the amount of the bill ? 

135. A man is indebted to A $3.41, to B 16.14, to C 
$21.39, and to D 13 dollars and 5 cents: how much 
does he owe them ? 

136. Paid $4.37 for a hat, $13.13 for a coat, $5.62 for 
pair of boots, and 98 cents for an umbrella : what was 
paid for the whole ? 

137. One day a toll-gate keeper received $17.16 ; the 
next two days, $13.27 each : how much did he receive 
for the three days? 

138. A furniture-dealer sold a waslistand for $6.50, 
a bureau for 11 dollars and 13 cents, and 3 rocking- 
chairs for $4.37 each : for how much did he sell them all ? 

139. A man received $39.40. He paid $1,342 for 
flour, $3,171 for sugar, $0,124 for meal, and $0,137 for 
salt: how much did he pay out in all ? 

140. A man bought a village lot for 325 dollars ; he 
sold it so as to gain $123.416 : for how much did he 
sell it? 

141. I bought a hat for $3.28, a coat for 11 dollar, 
and a pair of boots for 13 dollars : how much did I pay 
for them ? 

142. I bought 340 bushels of potatoes for $75, 68 
bushels of corn for $39.20, and 112 bushels of wheat for 
$137.243 : how much did all cost ? How many bushels 
did I buy ? 

143. Bought 16 lbs. of sugar for 187 cents, 17 lbs. of 
coffee for 273 cents, and 34 lbs. of rice for 357 cents: 
how many cents did I give for all ? How many dollars 
and cents ? How many pounds did I bu)?^? 

144. A boy bought 13 oranges for 67 cents, 24 lemons 
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for 87 cents, 19 apples for 16 cents: how many cents 
did all cost ? What number of oranges, lemons, and 
apples had he, counted together? How many oranges 
and lemons, counted together ? 

146. Thomas W. Scudder bought a city lot for $125. 
He built a house worth $538.76, he spent $38.26 for 
fencing, he then sold it for $189.72 morb than the whole 
cost : for how much did he sell it ? 

146. 43 + 971 + 1,893 + 12 + 4 + 8 = how many ? 

147. $27 + $36.48 + $3,946 + $4.^1 = how much? 

148. $0.27 + $3,648 + $39.46 + $0,421 = how much? 

149. $0,027 + $0,364 + $3946 + $0,042 = how much ? 

150. $0,002 + $3648+$3946 + $421 = how much? 



ANALYSIS OF SECTION H. 
Addition. 

1. illustratiok. 

2. Definition. 

3. Signs. 

4. Axiom. 

5. Problem. 

(a.) Abstract Problem, 

Process. 

Analysis. 

Rule. 
(J.) Concrete Probiem, 

Simple. 

Complex. 

Formula. 

Analytical Step. 

Analysis. 




■ SECTION III. 

SUBTBACTION. 

In this pioture the boys have a skating-party. Tliere 
were at first 15 boys; but 6 of them, becoming tired of 
the fuu, have started for home : how many remain ? 

Of those who remain, 2 have no skates: how many 
bave skates ? 

Of those who have skates, 1 is just putting on his 
skates: how many have their skates on? 

Of the boys who remain, all but 2 arc standing: how 
many are on their feet ? 

Six of the boys started for home, leaving 9 on the 
ice : how many more stay than go ? 

Tbis Inking of one number froiu another, or taking away a part to 
find how many are left, is called subtraction, and Is just tJie oppostt«. 
lUting things together, or addition. 
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SCBTKACTION. 
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31, Subtraction is the process of finding the 
' diEference between two numbers, 

32, The Subtraheitd is the uumber or part taken 
away. 

■ 33. The Minuend is the number from which the 
mitrahend is tuken. 

34. TTie Remainder, or I>ifference, is the part 
of the minuend left after the subtrahend is taken away. 

33, The Sign of Subtra-ction is a short hoii- 
zontal line ; thus, — . It is called minus, meaning hes^ 
and, 'when placed between two numbers, it deuotes that 
the second is to be taken from the first ; as, 6 — 4 := 2. 

3G. The axioms used in subtraction are, — 

1, Tilings can be tiAtracted from like tkingt only. 

2. If two numbers are equally increased or diminishtd, 
their difference will not be cJiariyed. 

37t Analysis of Subtraction. 
1. Problem. — Find the difference between 3027 
and 1538. 



1489 difference 3027 sum = niiu'ueud. 

S. Analysis. — (\.) For convenience, write tlie subtraliend under 
tlie minuend, placing unite under UTitts, tens under tens, &c 

(2.) For convenience, begin to subtract at units; tlitis, 

(S.) 8 units caiinot be taJien from 7 units; but one of tlie8l«l» eui 
be changed to nnits (I ten = 10 units), and 10 units and T units are 17 
tinlU. 8 units from 17 unita lea.ve units, to be written in tbe place 
of units. 

(4.\ Ab one of the 2 tens has been used, only 1 ten remains, from 
iJcb S tens cimnot be taken. Talie 1 from llie next significant 
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figure of the minuend (whieh^ inthis c«se, is 8 thousands), 1 thousand 
== 10 hundreds ; of the 10 hundreds take 1 hundred = 10 tens : 10 tens 
and 1 ten are 11 tens ; 3 tens from 11 tens leare 8 tens, to be written in < 
the place of tens. 

(5.) 5 hundreds from 9 hiindreds leave 4 hundreds. 

(6.) 1 thousand fi:x)m 2 thousands leaves 1 thousand. 

3. Conclusion. — Therefore, 153S subtracted from 3027 leaves 
1489 as a remainder. 

4. Rule. — I. Write the numbers so that the units of 
the subtrahend shall stand under the units of the minuend^ 
the tens under the tens^ ^c, 

IL Begin at the right hand^ and^ if it can be done^ sub- 
tract each figure of the subtrahend from the figure above 
it^ and write the result underneath. 

III. If any figure of the subtrahend is greater than 
the corresponding figure of the minuend^ add ten to 
the figure of the minuend before subtracting. In this 
case^ make the next left-hand figure in the minuend ONE 
less^ (or the next left-hand figure in the subtrahend ONE 
greater.) 

6. Proof. Add the difference to the subtrahend ; and^ 
if the sum equals the minuend^ the work is correct. 

38» Some prefer the following analysis : — 

Analysis. — (1. ) As 8 units cannot be taken from 7 units, 3897 
add 10 imits to the 7, making 17 units : 8 units from 17 units 2938 
leave 9 units, to be written in the place of units. 

(2.) Since 10 units have been added to the mii\uend, add 959 
their equal, 1 ten (Axiom 2, 36), to the subtrahend. 1 ten and 3 tens 
are 4 tens: 4 tens from 9 tens leave 5 tens, to be written in the place 
of tens. 

(3i) As 9 hundreds cannot be taken from 8 hundreds, add 10 hun- 
dreds to the 8 hundreds, making 18 hundreds : 9 hundreds from 18 
himdreds leave 9 himdreds, to be written in the place of hundreds. 

(4.) Since 10 hundreds have been added to the minuend, add their 
equal, 1 thousand, to the subtrahend: 2 thousands and 1 thousand 
are 3 thousand ; 3 thousands from 3 thousands leave nothing. 
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DBILL OABD BXEROISES. 



Table L, Thousands, 
Exercise I. — 579438 minuend. 
II. — 885978 

III. — 868943 

IV. — 998998 
v.— 687789 

VI. — 889787 

Table II., Thousands, 

Exer. VII. — 908191 minuend. 

VIII. — 809081 

IX. — 908080 

X. — 911111 

XI. — 922222 

XII. — 9:^333 



Table II., Thousands, 
Exer. XIII. — 944444 minuend. 



XIV.— 955555 

XV. — 966666 

XVI. — 977777 

XVII. — 988888 

XVIII. — 999999 



« 



Table II., Thousands. 
Exer. XIX. — 1000000 minuend. 
XX. — 1020401 " 
XXI. — 2413621 " 
XXII. — 1010201 " 
Table II., Billions, 
XXIII.— 9381908191 " 
XXI V. — 9503403916 " 



Table II., Billions. 
Exer. XXV. — Find difference of A and B, B and C, C and D, ^c. 

Table L, Thousands. 
Exer. XXVI. — Find difference of A and B, B and C, C and D, Ac 

SUBTRACTION. — UNITED STATES CURRENCY. — TABLE UI, 

Exer. I. — $973,864 minuend. III. — $846 minuend. 

II.— $734,001 " IV. — $800 " 

v. — Find difference of A and B, B and C, C and D, &c. 
VI. — Find difference of A and C, B and D, C and E, &c 



DIRECTIONS FOR USE OF DRILL CARDS. 

Exercise 1. —First Series of Twenty Problems (Table I., 
Units' and Thousands' Period). Copy and subtract the number 
opposite each letter from 579438 ; thus. 

Example (1). 

579438 
A. 242022 



Example (2). 
579438 
B. 442202 



Example (3). 
579438 
C. 442200 



Ans. 337416 Ans. 137236 Ans. 137238 

K.B. — See Exercises above for minuends. For answers, see Key, 
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FELTER'S 

ARITHMETICAL DRILL CARDS. 



TABLE I. 



TboL Quits. 

579,438 



242,022 
442,202 
442,200 
240,220 
402,222 
331,110 
303,211 
311,121 
342,221 
221,121 
550,112 
404,201 
040,121 
443,121 
552,232 
243,110 
152,231 
435,112 
543,121 
402,301 



A 
B 
C 
D 

E 

F 

Q 

H 

I 

K 

L 

M 

N 



P 

Q 
R 

S 

T 
U 



TABLE n. 



B-HilL TboL Units. 

9,381,908,191 



8,448,646,446 

6,688,286,466 

868,424,246 

606,486,644 

428,664,246 

75,351,535 

73,735,353 

53,533,353 

53,131,533 

33,713,555 

29,036,632 

19,241,747 

9,866,474 

9,673,342 

9,477,773 

8,347,544 

887,744 

347,654 

281,263 

187,602 



A 
B 

D 

E 
F 
G 
H 
I 

K 
L 
M 
N 

P 

Q 
R 

S 

T 
U 



TABLE m. 



Dollars. Gts. E 

M19.43 4 



3,402 

1,811 

60 

403 

10 

121 

8 

195 

2,000 

715 

86 

7 

9 

8,189 

908 

4,003 

500 

6,001 

2,100 

5,000 



cts. 

m. 

dol. 

cts. 

dol. 

m. 

cts. 

dol. 

m. 

dol. 

cts. 

dol. 

m. 

cts. 

m. 

cts. 

dol. 

cts. 

m. 

cts. 



K.B. — A Eur containing the answers to tlie problems on the 
ibove card may be obtained by mall, by addressing the publishers. 
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ORAL PBOBLEMS CONTAINING BUT ONE ELEMENTARY 

QUESTION. ^ 

1. Heniy had 50 apples, he gave SO of them to 
Charles : how many had he left? 

FoBMiTLA. — 50 apples- 30 apples = 20 apples. 

Analysis. — Henry must have had left as many apples as the 
difference between 50 apples and SO apples, or 20 apples. 

2. James is 80 years old, his son is 50 : how much 
older is James than his son ? 

3. One bag contains 80 pounds of wheat, another 
bag contains 60 pounds : how many more pounds does 
one bag contain than the other ? 

4. There are 109 scholars in a school ; 81 of them are 
girls : how many boys in the school ? 

5. A farm is worth $896, and a house is worth $194: 
how much more is the farm worth than the house ? 

6. A man travelled 890 miles ; in returning, he trav- 
elled the first day 60 miles : how far had he yet to travel ? 

7. Mary went shopping with 120 cents, and, when 
she returned, she had only 80 cents left ; how many 
cents had she spent ? 

8. A cistern which holds 110 gallons was full in the 
morning, but at night there were but 30 gallons remain- 
ing : how many gallons had leaked out ? 

Substitute the following numbers in the above examples :-* 

Example 2. 93 and 42, 76 and 54, 84 and 05. 

S. 74 and 33, 120 and 00, 121 and 75. 

4. 108 and 76, 07 and 55, 101 and 47. 

*' 5. $483 and $62, $372 and $49, $100 and $7^ 

" 6. 89 and 43, 78 and 69, 146 and 97. 

" 7. laS and 28, 67 and 34, 158 and 73. 

** a 150 and 73, 100 and ^, 150 and 34. 
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UNITED STATES CUBRBNCY. 

1. Charles had $2; he gave 97 cents for a knife: 
how many cents had he left ? 

Anai^ysis. — 12 equal 200 cents : he must have had left the differ- 
ence between 200 cents and 97 cents, or 103 cents = $1.03. 

2. Susan had 200 cents; she spent 46 cents: how 
many cents had she remaining? How many dollars 
and cents ? 

3. A boy had 100 dollars; he gave away 97 cents: 
how much money had he left? How many dollarr, and 
cents? 

4. A man had 10 dollars; he spent 6 cents: how 
much had he left ? 

5. A little girl had $1.50 ; she bought a book for 80 
cents: how much money had she left? 

6. A woman went shopping with $3.30 in her purse ; 
on her return she had only 80 cents left : how much 
did she spend ? 

7. A man went to market with a 5-dollar bill ; on his 
return he had a 2-dollar bill, and 54 cents in change : 
how much had he spent ? 

8. A boy bought a sled for $1.45 ; he sold it so as to 
lose 86 cents : for how much did he sell it ? 

Substitute the following numbers in the above examples : — 

Example 1. $3 and 55, $2 and 37, $2.50 and 09. 

** 2. 108 and 54, 79 and 39, 185 and 77. 

'' 3. 100 and 67, 100 and 100, 10 and 10. 

** 4. 40 and 40, 20 and 20, 5 and 5. 

*' 5. $2.20 and 30, $6 and 60, $1.10 and 39. 

** 6. 4 dollars and 40 cents, $3.56 and 97 cents. 

** 7. 10-doUar bill and 3-dollar bill, 60 cents. 

*' a $2.30 and 75, $1.67 and 58, $8.80 and 94. 
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WRITTEN EXERCISES. 

1. A man who had a farm of 623 acres gave his son 
186 acres : how much land had he left ? 

2. In a certain school-district there are 389 children 
of school age ; of these only 297 attend school : how 
many do not attend school ? 

3o A grocer receiving an order for 386 barrels of beef 
has only 275 barrels on hand : how many more barrels 
will he requu'e to fill the order ? 

4. In a certain town, 436 men were drafted for the 
army, but 167 were rejected by the examining surgeon : 
how many passed examination ? 

5. A market-gardener in one year received $3,730 for 
fruits and vegetables, and his expenses were 2,134 
dollars : how much were his profits ? 

6. I have $374 in the savings bank .- if I draw out 89 
dollars, how much money shall I have left on deposit? 

7. A merchant sold for $1,034 goods which cost him 
989 dollars: how much did ue gain by the transac- 
tion? 

8. Henry has 197 marbles less than John, and John 
has 200 : how many has Henry ? 

9. The sum of two numbers is 25, one pf the num- 
bers is 17 : what is the other? 

10. The difference of two numbers is 34, the greater 
is 97: what is the less? 

11. A farmer has 7,012 sheep, and as many lambs, 
lacking 749: how many lambs has he? 



Review. — What is a unit? (1.) Name a number. (2.) When is a oonerete 
number called denominate? (4.) What is the difference between a oonerete aud 
an abstract number? (3, 6.) Of wliat does arithmetic treat? (6.) 
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1 2. Joseph has 513 cents, and Jerrie as many, lack- 
ing 213 : how many cents has Jerrie ? 

13. The sum of two numbers is 13,416, and one of 
the numbers is 4,137: what is the other? 

14. The sum of two numbers is 5,416, the greater of 
the numbers is 4,134 : what is the less ? 

15. The sum of two numbers is 13,416, the less is 
8,147 : what is the greater? 

16. Our national independence was declared in the 
j'ear 1776 : how many years from that time to the close 
of the war in 1815 ? 

17. The war of the Revolution broke out in the year 
1775 : how many years to the breaking-out of the war 
with Mexico, in 1846 ? 

18. America was discovered in the year 1492 : how 
many years from that period to the landing o2 the pil- 
grims, in 1620 ? 

19. The mariner's compass was invented in Naples, 
190 years before America was discovered, in 1492 : in 
what year was the compass invented ? 

20. Bonaparte was declared emperor in the year 
1804, at which time he was 35 years of age : in what 
year was he born ? 

21. Sir Isaac Newton was bom in 1642, and died in 
1727 : how old was he when he died ? 

22. Gunpowder was invented by Schwartz, in the 
year 1330 : how long was this before the invention of 
printing, which took place in the year 1441 ? 

23. What number is that which, taken from 2579. 
will leave 1397 ? 

Review, —How many methods of notatiou in common use? (7.) Name the 
letters used in Soman notation, and give the valae of each. (8.) When is a figure 
Mid to liave a simple value ? (10.) When a local val ue ? (1 1 .) Kecito t\\Q wvlvcv«£K- 
tion-table by periods. (12.) In what ratio do the orders \u a uuwWy \\\ev(&«^<&'l 0^^ 
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24. If the remainder is 15, the subtrahend 29, what 
is the minuend ? 

25. Supposing a man to have been 80 years old in 
1854, in what year was he born ? 

26. There are two numbers whose difference is 876, 
the greater number is 1673 : what is the less? 

27. What number is that, which, taken from 3,795, 
will leave 473 ? 

28. How long time will elapse between the years 
1874 and 1892 ? 

29. What number is that which, if added to 789, 
will make 1637. 

30. One of two niunbers is 387, the other is 673: 
what is their sum? 

31. One of two numbers is 387, the other is 673 : 
what is their difference ? 

32. The minuend is 3,917, the subtrahend is 413: 
what is the remainder ? 

33. The subtrahend is 4,167, the remainder is 418: 
what is the minuend ? 

34. 38 thousand 24 less 3 thousand 40 are how many ? 

35. 3 thousand 47 less 583 equals what ? 

36. 46 thousand and 6 less 3,413 equals what ? 

37. 25 thousand less 3 thousand and 3 = what ? 

38. 163 thousand less 46 thousand 213 =: what? 

39. 327 thousand 147 less 25 thousand 25 = what? 

40. 439 thousand less 4,712 equals what ? 



Review.— What is a nile? (14.) Recite the rule for notatioii. (!&.> For na- 
meratiou. (16.) Define addition. (17.) What is meant by the siiin <tf two or more 
numbers. (18.) Illustrate the sign of addition. (19.) Of equality. (20 ) lUasirate 
Uie use of the dollar-sign. (21.) Wh&t is an axiom? (22.) Give the axioms used 
hi addition; in subtraction. (22, 36.) Oetlne a problem. (23.) A simple problem. 
*iti,) A complex problem. (,*&,) 



SUBTRACTION. 47 



UNITKD STATES OXJBBENOY. 

41. From $896 take W1.30. 

42. From 1100 take $0.67. 

43. From $389 take $0,648. 

44. From $52.60 take $1,284. 

45. From $327 take $21.34. 

46. From $345 take $62.13. 

47. From 95 dollars take 95 cents. 

48. From 100 dollars take 100 cents, 

49. From 10 dollars take 10 cents. 

50. From 10 cents take 10 mills. 

51. From 1 cent take 1 mill. 

52. From $3.20 take 1 cent and 1 mill. 

53. From $2,413 take 20 cents and 2 mills. 

54. From $6,134 take $3.37. 

55. From 58 dollars take $1,334. 

56. From 97 dollars take $21,218. 

57. From 12 dollars take $3,713. 

58. A man purchased a yoke of oxen for $78, a cow 
/or 26 dollars and 50 cents : how much more did he 
give for the oxen than for the cow ? 

59. A man buys a horse for $97.50, and gives a hun- 
dred-dollar-bill : how much change should he receive ? 

60. How much must be added to $60,039 to make 
the sum 1 thousand and 5 dollars ? 

61. How much must be added to 38 dollars 79 cents 
to make the sum 100 dollars and 3 mills ? 

62. A man bought a pair of oxen for $100, and sold 
them for $75.875 : did he make, or lose ? and how much ? 

Bbvibw.— Define an analytical step. (26.) Give the aualysis of an example 
in addition. (28.) How is addition proved? What is the answer called? (18.) 
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63. A man starts on a journey with a hundred dol- 
lars ; he spends 87 dollars, 87 cents and 6 mills : how 
much has he left ? 

64. How much must be added to W0.173 to make 
100 doUara ? 

PROBLEMS CONTAINING NOT MORE THAN TWO ELE- 
MENTARY QUESTIONS. 

Problem. — Sold a cow for $20, a calf for $12 ; re- 
ceived in pay $19 ; how much was still due ? 

Formula. — 1. $20 + $12 = $o2. 

2. $32 — $19 =$13. Alls. 

Analytical Steps. — 1. Find the ainoitnt for which the cow and 

calf were sold, 
2. Find the amount due. 

The analytical steps should be given in the analysis of every 
problem. 

65. A farmer bought a horse for $87, and a wagon for 
$50 ; he exchanged both for two yoke of oxen worth 
$200 : how much did he gain ? 

66. A man bought a yoke of oxen for $97; their 
keeping cost $13 ; he sold them for $125 : did he gain, 
or lose ? and how much ? 

67. A box of raisins was bought for $7, a firkin of 
butter for $28 ; both were sold for $40 : how much was 
gained ? 

68. A jeweller bought a watch for $86, a chain for 
$36 ; he sold both for $175 : how much did he gain by 
the bargain ? 

69. Henry and George started from the same place, 
and travelled in the same direction. Henry travelled 
^60 miles, and George 78: how far apart were they? 

70. Two boats sail from the same place, and in the 
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same direction. One sails at the rate of 190 miles a 
day ; the other, at the rate of 97 miles : how far apart 
will they be at the end of the day ? 

71. A father is 90 years of age, and is 37 years older 
than his eldest son : how old is his son ? 

72. James had 40 cents ; he paid 12 cents for a 
whistle, and 25 cents for a knife: how many had he 
left ? 

73. Arthur had 97 nuts in a basket ; he put 12 of 
them in one pocket, and 13 in the other : how many 
were left in the basket ? 

74. A schoolboy paid 56 cents for an atlas, and 30 
cents for an arithmetic ; he gave the shopkeeper a 
dollar-bill : how much change should he receive ? 

75. A diover bought 190 sheep of three farmers ; he 
bought 27 of the first, 28 of the second: how many 
did he buy of the third ? 

76. Lillie had 9 oranges, her mother gave her 11 
more, and her father enough to make 40 : how many 
did her father give her ? 

77. A man had 88 dollai*s, and gave 28 dollars for a 
cow, and 14 dollai*s for a calf: how much money had he 
left? 

78. A man bought one baiTel of pork for $18, and 
another for #17 ; he sold both for $46 : how much did 
he gain ? 

79. Gfeorge spent 19 cents for candy, and 17 cents for 
fruit : how much more will he have to spend to make 
50 cents. 

80. Two men bought a hoi'se ; the one paying 110 
dollars, and the other 25 dollai*s less: how much did 
both pay ? . 
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81. A man sold a firkin of butter for 17 dollars, a 
cheese for $19 ; lie received in payment 4 bairels of 
flour worth $36 : how much remains due ? 

82. Solomon gave 18 cents for some oranges, 27 cents 
for some cake., and had 47 cents remaining: how much 
had he at first ? 

83. Stoddard at a game of marbles won 13, and then 
lost 25, after which he had 17 remaining : how many 
had he at first ? 

84. A farmer bought a horse for $67, and exchanged 
it for a yoke of oxen, which he sold for $87 : how much 
did he gain by the transaction ? 

85. A box of raisins was bought for 6 dollars, a firkin 
of butter for $18 ; both were sold for 20 dollars : how 
much was lost ? 

86. A drover bought some sheep for $40, some cattle 
for $130 ; he sold them all for $200 : what was his gain ? 

87. A jeweller bought a watch for $83, and a chain 
for 15 dollars ; he sold them both for $106 : what was 
his gain ? 

88. A merchant bought a hogshead of molasses for 
$53 ; he paid $3 cartage : for how much must he sell it 
to gain $23 ? 

89. I bought a horse for 90 dollars, a carriage for $75 ; 
I sold them both at a loss of $37 : how much did I 
receive for them ? 

39. A Parenthesis () denotes that all the nimi- 
bers enclosed are to be taken as a whole, and that the 
same process is to apply to them all. Thus 14 — (8 + 4) 
signifies that the sum of 3 and 4 is to be taken from 14 : 
(13 — 4) — (5 -|- 2) signifies that the sum of 6 and 2 is 
to be taken from the difference of 13 and 4. 
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COMPLEX PROBLEMS REQUIRING NOT MORE THAN 

TWO ANALYTICAL STEPS. 

Problem. — Of a salary of i2,447, a man spent 
1650.40 for rent, and $834.17 for family expenses : how 
much remained ? 

PBOCESSKS. 

(a.) $2,447— $650.40— $8a4. 17 =$062.43. 
(6.) $2,447 — ($650.40 + $834.17) == $962.43. 

Anal. Steps. — (a.) 1. Find what was left ctfter paying rent ; then, 

2. Find what was Irft after paying family 
expenses. 

(&.) 1. Find what was paid for rent and expenses, 
2. I%nd what was Iqft (/ the salary. 

NoTB FOB TicACHEB. — The attention of the pupil should be called 
to the two methods of solving problems of this class. 

90. A boy had 378 cents ; he gave 127 cents for a 
book, and 40 cents for a slate : how many cents had he 
remaining ? 

91. A drover bought a drove of cattle for $6,843; 
he paid at one time $162, at another time $413 : how 
much did he still owe ? 

92. A boy had 100 cents ; he bought an arithmetic 
costing 63 cents, and a slate which cost 30 cents, and 
gave the remainder for a sponge : what did the sponge 
cost him ? 

93. I lent a man $13.74; he paid me at one time 
$3.87, at another $4.76 : how much does he still owe me ? 

94. A merchant bought 946 yards of calico ; he sold 



Rkthew. — Define subtraetioii. (31.) Subtrahend. (32.) Minuend. (33.) Ke- 
matnder. (M.) Diffftrenee. (M.). Describe the sign of subtraction. (35.) 
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137 yai-da lo one person, Eind 673 to another: how 
many yaitls liad he reniauiing ? 

95. A boy gave some nuts to his little brother and 
two sisters. To his brother he gave 125 ; to his elder 
Bister, 13 less than to his bi-otLer ; and to his younger, 24 
less than to the elder: how many nuts did the younger 
receive ? 

96. A man had 4,832 sheep; on Monday he sold 
1,199, on Tuesday he sold 2,259 more : how maiiy had 
he then remaining ? 

97. A man had $2,980 in cash. He bought a building- 
lot, for which he paid $341 ; a house, for which he paid 
$1,418 : how much cash Lad he left ? 

98. A boy went to a store with a ten-dollar bill ; he 
bought an algebra, a history, and u chemistry for $3.83 ; 
on his way home he met a Loy with a little canii^e; 
he immediately gave for it all the money he had left, 
excepting $2; how much did the euiTiage cost him? 

99. A gentleman, having 857.564, deposited *4,819 in 
a bank, and spent $86 of the remainder: how much 
then remained? 

100. A boy had 374 cents ; he gave 37 cents for a 
dove, 90 cents for a rabbit, and 114 cents for a pair of 
pigeons : how many cents had he left ? 

Formula.— 374— (37 + 9a+114)=«.33. Ant. 
Amai- Steps. — 1. Find the total amount expended, 
2. Find the amount remaining. 

101. Suppose a gentleman has an income of $1,597: 
if he pays $150 for taxes, and for his other expenses 
8873, how much of his inconne does he save ? 

102. A farmer, having 554 sheep, sold 168, and then 
bought 896 more : how many had he then ? 
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103. In a certain army there were 3,512 men ; in a 
battle, 513 of them were killed, 627 were wounded, and 
97 of them deserted: how many remained? 

104. A farmer, having 625*bushels of grain, sold to A 
97 bushels, to B 127, to C 197, and gave 110 bushels to 
the poor: how many bushels had he remaining? 

105. A man travelled by railroad 372 miles, and 
started to return on foot. On the first day, he travelled 
35 miles ; on the second day, 43 ; on the third, 44 ; on the 
fourth day, he took the cars and came home : how many 
miles did he travel the last day ? 

lOG. Since there are 60 minutes in an hour, how many 

minutes are there between 2 
o'clock and 4 o'clock ? 

107. How many minutes be- 
tween 11 minutes before 8 o'clock 
and 10 o'clock ? 

108. How many minutes be- 
tween 25 minutes before 8 o'clock 
and 13 minutes before 12 o'clock ? 

109. How many minutes be- 
tween 28 minutes after 12, M., 
and 26 minutes after 1, p.m.? 

110. How many minutes be- 
tween 47 minutes before 11, a.m., and 32 minutes after 
2 o'clock, P.M.? 

111. How many minutes between 39 minutes after 
4 o'clock, A.M., and 42 minutes before 4 o'clock, p.m.? 

112. How long a time will elapse between 3 minutes 
before 9 o'clock, a.m., and 3 minutes after 3 o'clock, p.m.? 

BEYnnr.-— Namd the axioms used in subtraction. (36.) Analyze by the first 
method an example in subtraction. (37.) By the second method. (38.) Illustrate 
the QM of the parenthesis. (39.) 
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113. If a man's income is $175 per month, and he 
pays $25.38 for rent, $44 for provisions, and $18.25 for 
other expenses, how much will he have left ? 

114. A man gave his note for $32.45 ; he paid at one 
time $7.80, and at another time $4.84: how much 
remained unpaid ? 

115. A man paid $140.36 for a horse, and 165 dollars 
for a carriage ; he afterwards sold them for $300 : did 
he gain, or lose, and how much? 

116. A flour-merchant, having 700 barrels of flour 
worth $3,500, sold 278 barrels to one man for $1,078, 
and 142 barrels to another for $542 : how many barrels 
had he left ? How much had the remainder cost him ? 

117. Three men bought a farm for 9,840 dollars. The 
first paid $2,672.31 ; the second paid $3,089.40; and the 
third, the remainder : how much did the third pay ? 

118. A man bought a house for $1,500, and, having 
expended $315.46 for repairs, sold it for $2,000 : how 
much was his gain ? 

119. A man deposited 5,000 dollars in a bank. He 
drew at one time, $23.50 ; at another, $12.40 ; and, at 
another, 737 dollars: how much had he remaining in 
the bank ? 

120. A farmer bought a piece of land for $122.50 ; he 
bought a second piece for $153.42, lacking $63.40 : how 
much more did he pay for the first than for the second? 

121. A drover bought a drove of cattle of one farmer 
for $861.11, a drove of a second farmer for $987.63, 
lacking $189.90 : how much more did he pay for the 
first than for the second ? 
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122. A boy had 33 cents given him to buy a slate 
and sponge. He paid 9 cents for his sponge ; and his 
slate cost 30 cents : how much did he owe for his slate ? 

123. If it costs a man $2 per day to support his fam- 
ily, and he receives $o per day for his work, how much 
can he save in one week ? 

124. A merchant bought 500 barrels of flour for 
$3,500; he sold 250 barrels for 12,000: how many 
barrels had he on hand ? 

125. Since there are 30 days in June, how many days 
will elapse between the 7th of June and the 23d of the 
same month ? 

126. Since there are 31 days in May, how many days 
will elapse between the 9th of May and the 28th of 
the same month ? 

127. Having $4,937.60 in my possession, I wish to 
know how much I must add to this amount to be able 
to purchase a farm valued at $6,741, and yet save 
$576.34 for other purposes. 

128. A boy bought a sled for $1.48, and gave 87 cents 
for having it repaired; he sold it for $1.49 : did he gain, 
or lose, by the transaction ? and how much ? 

129. One man travels 67 miles in a day, another man 
follows at the rate of 42 miles in a day : if they both 
start from the same place at the same time, how far 
apart will they be at the close of the day ? 

130. Bought 14 yards of cloth for $13.27, 5 yards of 
calico for $1.36, 12 pounds of sugar for $1,972, 4 pounds 
of tea for $1.75 : what is the amount of the bill? Paid 
8 dollars, 75 cents, and 3 mills : how much is still owed ? 

181. Bought 5 yards of ribbon for 79 cents, 6 yards 
of tape for 13 cents, 41 yards of calico for 5 dollars. 
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23 yards of cloth for 18 dollars and 23 cents: what is 
the amount of the bill ? Paid two 20-dollar bills : how 
much change should be received in return ? 

132. Sold 5 bushels of corn for 3 dollai-s 87 cents, 
6 bushels of rye for 7 dollars 14 cents, 9 bushels of 
potatoes for 3 dollars 17 cents, 11 bushels oats for 
o dollars 5 cents, 37 bushels of wheat for 35 dollars : 
what should be received on the above bill? How 
much does it lack of 100 dollars ? 

ANALYSIS OF SECTION HI. 

Subtraction. 

.^ 1 Illustration. 

2. Definitions. 

3. Sign. 

4. Axioms. 

5. Abstract Problems. 

(a.) Process, 
(b.) AncUysis, 
(c.) Rule. 

6. Concrete Problems. 

(a.) Formula, 

(6.) Analytical Steps. 

(c.) Analysis, 

TEST QUESTIONS FOR EXAMINATION. 

1 . What is a unit? Name a unit. Is a book a unit? A horse? A house? . 
J8. What is a number? Write a number on the blackboard. Show a number 
of books. Can there be numbers of tlifferent kinds? Give an example. 

3. What is a concrete number? Write a concrete number on the blackboard. 
Name five concrete numbers of different kinds. Name five concrete numbers of 
the same kind. 

4. When are concrete numbers called denominate? Is 5 ounces a denominate 
number? 3 horses? 6 dimes? 6 cows? 7 yaitis? 

Note. — It is important that one day in the week should be spent in a 
review of the principles over which the class have passed during the other four 
days. The answers to these questions may be written on slate or paper in a top- 
ical form, to be read as a class-exercise, subject to criticism by the class oi 
teacher*- ■ .--..•_ 
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5. What is an abstract number? Name an abstract number. What is the 
difference between a concrete and an abstract number? Name three abstract 
numbers. Can one abstract number be greater than another? Write an abstract 
number on the blackboard. Write a concrete number on the blackboard. What 
is the difference between a number and a unit? Is a unit always a number? Is a 
number always a unit? Give examples on the blackboard. 

O. Of what does arithmetic treat? 

7. What is notation? Illustrate the meaning of notation. Give an example 
of each method. Which is the most convenient? Why? Which is chiefly used 
ui arithmetic? Why? 

8. What is the Boman notation? Why called Roman? What characters are 
used in the Roman notation? How many? What is the value of each? Which 
has the greatest value? Which the least? What is the effect of repeating a 
letter? What is the effect of placing a letter at the left of one of greater value? 
What of placing a letter at the right of one of greater value? When a dash is 
placed over a letter, or a combhiation of letters, how is the value affected? Write 
forty-eight on the blackboard hi Roman characters. Change it to forty-eight 
thousand. To forty thousand and eight. Ten thousand fifty-eight. Forty-five 
thousand and three. Forty-seven thousand and one. 

9- What is the Arabic notation? Why so called? What characters are used 
in the Arabic notation? How many? By what name are nine of them some- 
times called? How many single things does each represent? Whi'^h character 
has uo value? How many names has it? Which is the most com. on? What 
do figures represent? Is a figure, or a combination of figures, a number? Why? 
Wliat is the difference between a picture and a thing? When you look at figures, 
what do you think about? 

10. Wliat is the simple value of a figure? 

11. What '}» the local value? Has every digit a simple value? Wlien is the 
simple value the same as the local value? When are they different? In the 
number 395, how many values has the figure five? How many values has the 
figure three. Does its local value change its simple value? Does it increase it, or 
decrease it? 

1 2. What is immeration? What is a period? How many figures in a period? 
What is tlie name of the first period? Of the second period? Of the thhd 
period? How many places in a period? Name the periods from right to left. 
From left to right. Write on the blackboard a number containing four periods. 
Read it. At which hand do you commence to write a number? Repeat the 
numeration-table by periods, from right to left. From left to right. What should 
be done with a vacant place in the period of a number? Write a number on the 
blackboard, each period of which has a vacant place. What should be done 
witli vacant periods of a number? Write a number on the blackboard having a 
vacant period. What should be done with the vacant left-hand places of the left- 
hand period? Tell how a number is written. Tell how a number is read. How 
are periods usually separated in writing numbers? 

13. A digit in units* place has how many times the value of the same digit in 
tenths place? . A digit in tens' place has how many times the value of the same 
digit in units* place? 

14. What is a rule? Which is the more important, — a rule, or an analysis? 
Oan A rule be made from an analysis? Why are rules used in arithmetic? [Let 
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the t6iv!h«t Explain to the pupil that roles fire deduced from analyBes, and that 
ail analyBis is far more important than a rule.] 

15. Recite the rule for notation. 

16. Becite the rule for numeration. 

17. What is addition? What Is the first prooeM in arithmetlo? JfofaHon, 
What is the next? Nutneratitm. What is the next? AddUkm, 

18. What is the sum of two or more nnmben? When two manbeni 
are added together, what is the result called? What is the sum of 6 and 8? 
What is the 14 called? Of what numbers is the 14 composed? Can 14 be eepn- 
rated into more than two parts? Which is the greater, — 14, or th^ rom of all 
the parts of 14? What is putting-together two or more nomben InW (MUe snin 
called? 

19. What is the sign of addition? What is a sign? IDusttate the trie ol the 
sign of addition. 

20. What is the sign of equality? Ilhistrate its use. 

21. What is the dollar-sign? Illustrate its use. 

22. What is an axiom? What is meant by " a self-evident truth **? Can an 
axiom be proved? Can it be illustrated? Do axioms need to be pcoted? Illus- 
trate at the blackboard the axiom used in addition. 

23. What is a problem? What is meant by the solution of a problem? 

24. What are simple problems? How many questions in a simple problem? 
How many answers can be given ? What is the meaning of " complex " ? 

25. What is a complex problem? Can a complex problem have more than 
one elementary question? Can it have more than one answer? 

26. What is an analytical step? How many steps can there be in a simple 
problem ? How many in a complex problem ? 

27. What is tlie order of solving problems? 

28. Give a complete analysis of a problem in addition, following the given 
order. 

31. What is subtraction? What is the process of taking 7 from 14 called? 
Why? 

32. What is the subtrahend? Which is the greater, — the subtrahend, or th9 
minuend ? How should the subtrahend be written ? Why ? 

33. What is the minuend? Is the minuend the greater, or the smaller 
number? 

34. What is the remainder? Which is the greater, — the remainder, or the 
minuend? Can the remainder be less than the subtrahend? Can it be greater? 
What two numbers added together will give the mbisiend? Wliat is the differ- 
ence of two numbers? How does the diiference differ from the remainder? Are 
they always alike? If the difference and minuend are given, how can the sub- 
trahend be found? When the remainder and the subtrahend are given, how can 
the minuend be found? 

35. IlluRtrate the use of the sign in subtraction. 

36. What are the axioms used in subtraction? Illustrate the first on thd 
blackboard. The second 

87. Give a complete analysis of an example in subtraction by first method. 

38. Analyze an example by the second method. 

80. Illustrate the use of the parenthesis in arithmetic. 




SECTION IV. 
MULTIPLICATION. 

In the above picture some men ure engaged in build- 
ing a house. Three of the men are busy taking bricks 
frora a pile, 3 otiiera are carrying lumber, 3 are each 
carrying a hod of bricks up the ladder, while 3 biick- 
layers are placing the bricks in a wall. 

How many men are at work ? 

How many groups of 3 men each are there ? 

How many are 3 men and 3 men and 3 men and ? 
men ? How many S's of men are there ? 

Each of the 3 men climbing the ladder has 10 hricka 
in his hod: how many are 10 bricks -|- 10 bricks + 10 
bricks? How many are 3 tens counted together? 

In the building with a flagstaff are some windows. 
I count them one way, you have 3 rows of wia- 
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dows, and 4 windows in each it)w, or 4 windows + 4 
windows + 4 windows ; but, if you count them ths 
other way, you have 4 rows of windows, and 3 windows 
in each row, or 3 windows + 3 windows -j- 3 windows* 
-f- 3 windows: how many windows in the building.? 

When equal numbers are to be counted together, there is a shorter 
process than by addition. This process is callffi multiplication; thus, 
3 times 4 windows = 12 windows, or 4 times 3 windows ^ 12 windows. 
Any one of tlie equal numbers to be united is called the multiplicand; 
the nxunber of the equal numbers is called the multiplier ; the result 
is called the product, 

40* Multiplication is the process of taking a 
number a given number of times. 

41* The Multiplicand is the number taken, or 
multiplied. 

42* The Multiplier is the number by which we 
multiply, and shows how many times the multiplicand 
is taken. 

43. The Product is the result of the multiplica- 
tion. 

44. The Factors of the product are the multipli- 
cand and multiplier. 

45. The Siffn of Multiplication is an ob- 
lique cross, thus, X; and, when placed between num- 
bers, it denotes that they are to be multiplied together; 
as, 4 X 8 = 32. 

46» The Axiom used in multiplication is, — 
The product is the same whichever factor is taken far 
the multiplier. 
47. Principles: — 

1. The multiplicand may he abstract or concrete* 

2. The multiplier is always abstract, 

3. The product is like the multiplicand. 
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MULTIPLICATION TABLE. 



2X 1 = 


2 


3X 1 = 


3 


4X 1 = 


4 


5X 1= 5 


1 


2X 2 = 


4 


3X 2 = 


6 


4X 2 = 


8 


5X 2= 10 




2X 3 = 


6 


ax 3 = 


9 


4X 3 = 


12 


5X 3= 15 




2X 4 = 


8 


3X 4 = 


12 


4X 4 = 


10. 


ox 4= 20 




2X 5- 


10 


3X 5 = 


15 


4X 5 = 


20 


5X 5= 25 




2X 6 = 


12 


3X 6 = 


18 


4X 6 = 


24 


5X 6= 30 




2X 7 = 


14 


3X 7 = 


21 


4X 7- 


28 


5X 7- 35 




2X 8 = 


16 


3X 8 = 


24 


4X 8 = 


32 


5X 8= 40 




2X 9 = 


18 


»3X 9 = 


27 


4X 9 = 


36 


5X 9-- 45 




2X10 = 


20 


3X10 = 


30 


4X10 = 


40 


5X10= 50 




2X11 = 


22 


3X11- 


33 


4X11- 


44 


5X11= 55 




2X12 = 


24 


3X12 = 


30 4X12 = 


48 


5X12= 60 




6X 1 = 


6 


7X 1 = 


7 


8X 1 = 


8! 9X 1= 9 




6X 2 = 


12 


7X 2 = 


14 


8X 2- 


16: 9X 2= 18 




6X 3- 


18 


7X 3 = 


21 


8X 3 = 


24 9 X 3 = 27 




6X 4 = 


24 


7X 4 = 


28 


8X 4 = 


32 9X 4= 36 




6X 5 = 


30 


7X 5- 


35 


8X 5 = 


40 9 X 0= 45 




6X 6 = 


36 


7X 6 = 


42 


8X 6 = 


48 9 X 6= 54 




6X 7 = 


42 


7X 7 = 


49 


8X 7 = 


56 9 X 7- 63 




6X 8 = 


48 


7X 8 = 


56 


8X 8 = 


64 9 X 8= 72 




6X 9- 


54 


7X 9 = 


63 


8X 9 = 


72 


9X 9= 81 




6X10 = 


60 


7X10 = 


70 


8X10 = 


80 


9X10= 90 




6X11 = 


66 


7X11- 


77 


8X11 = 


88 


9X11= 99 




6X12 = 


72 


7X12 = 


84 


8X12 = 


96' 9X12 = 108 




lOX 1 = 


10 


11X1 = 


11 


12 X 1 = 


12 


13 X 1= 13 




lOX 2 = 


20 


UX 2 = 


22 


12X 2- 


24 


13 X 2= 26 




lOX 3 = 


30 


IIX 3 = 


33 


12X 3 = 


36 


13 X 3= 39 




lOX 4 = 


40 


11 X 4 = 


44 


12X 4 = 


48;i3X 4= 52 




lOX 5 = 


50 


IIX 5 = 


55 


12X 5 = 


60 13X 5= 65 




lOX 6 = 


60 


IIX 6 = 


66 


12X 6 = 


72 13X 6= 78 




lOX 7 = 


70 


IIX 7 = 


77 


12X 7 = 


84 13X 7= 91 




lOX 8 = 


80 


IIX 8 = 


88 


12X 8- 


96 1:5 X 8 = 104 




lOX 9 = 


90 


IIX 9 = 


99 


12X 9 = 


108 i:JX 9=117 




10X10 = 


100 


11X10- 


110 


12X10 = 


120 '13X10 = 130 




10X11 = 


110 


11X11- 


121 


12X11 = 


132 


13X11 = 143 




10X12 = 


120 


11X12 = 


132 


12X12 = 


U4\lbX\^=^^^ 


\ 
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MTTLTIPUCATION. 



DRILL CARD EXERCISE. 

N.B. — Assign to the class such portions only of the following 
graded drill exercises as will make the pupils prompt and accurate in 
their calculations witfumt answerB. The key in for the use of teachers 
only. 



Tablb I., Tfiousands. 
Exercise I. — 2 multiplier. 



IL— 3 


ii 


IIL — 4 


(( 


IV.— 5 


(( 


v.— 6 


(( 


VL — 7 


ii 


VIL — 8 


«< 


VUL-9 


4( 


TABhJ^ IL, 


BiUkm». 


Kx. XVlt — 11 multiplier. 


Will. — l:i 


i( 


MX. — 3d 


4( 


\\.-33 


4t 




Ex. XXV. 




XXVL 




XXVIL 




XXV IIL 



Table II., Billions. 

Ex. IX. — 2 multiplier. 

X. — 3 

XL — 4 

XIL — 5 

XIIL — 6 

XIV. — 7 

XV. — 8 

XVI.— 9 



(4 



« 



« 



« 



<< 



ii 



H 



ii 



ii 



ii 






Table IL, Thousands, 

Ex. XXI. — 100 to 110 multipliers. 

XXU. — 220 " 239 

XXIIL — 340 " 359 

XXIV. — 400 " 479 
-5001 multiplier. 
90000 " 

■50902 " 

909004 *< 



V(U'rBI> STATES CUBBBNCT. — TABLE III. 

:iuuUiplicr. Ex. v.— 6 multiplier. Ex. IX.— 20 multiplier, 
i Yl.— 7 *' X.— 37 " 

i Vll.— 8 " XI. — 105 « 

Via.— 9 " xn.— 900 «« 



DIIUCCTIOKS. 

1 .1. ( ill KXiUnplv. —Copy (Table L, Thousands' Periods), 
.,.. I ,uM'Mr'i V »»v 4, muUiply B by 2; multiply C by 2, &c.; thus; 
V .MA'-:.: B. -Waaoa C. 442200 



I !■ 



V" 

w 

\\\ 



4 i.^ii SSMW 

Vii.iiii'ix W> i. Bbv3; Cby8,dc 



884400 
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FELTER'S 

ARITHMETICAL DRILL CARDS. 



TABLE L 



Thoi Units. 

579,438 



242,022 
442,202 
442,200 
240,220 
402,222 
331,110 
303,211 
311,121 
342,221 
221,121 
550,112 
404,201 
040,121 
443,121 
552,232 
243,110 
152,231 
435,112 
543,121 
402,301 



A 
B 
C 
D 

E 

F 

G 

H 

I 

K 

L 

M 

N 



P 

Q 
R 

S 

T 
U 



TABLE n. 



B. HE TboiL Units. 

9,381,908,191 



8,448,646,446 

6,688,286,466 

868,424,246 

606,486,644 

428,664,246 

75,351,535 

73,735,353 

53,533,353 

53,131,533 

33,713,555 

29,036,632 

19,241,747 

9,866,474 

9,673,342 

9,477,773 

8,347,544 

887,744 

347,654 

281,263 

187,602 



A 
B 
C 
D 

E 
F 
G 
H 
I 

K 
L 
M 
N 

P 

Q 
R 

S 

T 
U 



TABLE m. 



Dollars. Cts. E 

5^.43 4 



3,402 

1,811 

60 

403 

10 

121 

8 

195 

2,000 

715 

86 

7 

9 

8,189 

908 

4,003 

500 

6,001 

2,100 

5,000 



cts. 

m. 

dol. 

cts. 

dol. 

m, 

cts. 

dol. 

m. 

dol. 

cts. 

dol. 

m. 

cts. 

m. 

cts. 

dol. 

cts. 

m. 

cts. 



K.B. — A KzT containing the answers to the problems on the 
•boTe card may be obtained by mail, by addressing the publish^v. 
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48. Analysis of Multiplication. 

1. Pboblem. — How many are 24 times 8f3 ? 

PBOCESS. 

873 multiplicand, > . _^ 
c,A w. 1- r factors. 

24 multiplier, > 



3482 partial product, 4 times multiplicand^ 
1746 partial product, 20 " " 



20952 whole product, 24 " 



(( 



2« Analysis. — (1. ) For convenience, write the units' figure of the 
multiplier under the lowest order of the multiplicand.* 

(2.) For convenience, multiply first by the unit^ %ure. 

(3.) 4 times 3 units are 12 units, equal to 1 ten and 2 units: write 
the units in the place of units, and reserve the tens to be added to the 
product of the tens. 

(4.) 4 times 7 tens are 28 tens, plus the ten reserved, are 29 tens, 
equal to 2 hundreds and 9 tens : write the tens in the place of tens, 
and reserve the hundreds to be added to the product of hundreds. 

Continue thus until each figure of the multiplicand has been 
multiplied by the units' figure of the multiplier. 

(5.) Next multiply by the tens' figure. Because it is in tens' place, 
it has a vahie tenfold greater than if in units' place, or 20. 20 times 
3 are 60 units = 6 tens, which must be written in the tens' place. 

(6.) 20 times 7 tens are 140 tens, or 14 hundreds, equal to, Ac 

(7.) Add the partial products: hence 

8. Conclusion. —24 times 873 are 20952. 

4. Rule. — I. Write the multiplier tmder the rmdti^ 
plicand. 

II. Beginning with the unit figure^ multiply each 
figure of the multiplicand hy each figure of the multiplier 
successivelr/^ observing to write the first figure of each 

* It should be remembered that the product is not changed by changing the 
»rder of the factors (46) : hence, if more convenient, the multiplicand may be 
written under the multiplier. This analysis may be omitted until a final review 
of the worK. 
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partial product directly under its multiplier^ writing down 
and carrying as in addition. 

III. Add the partial products ; and their sum wiil be 
the product sought. 

5. Pboofs. — 1. Repeat the work. 

2. Change the factors. 

8.' Divide the product by either facto'^ 



ORAL AND WRITTEN PROBLEMS CONTAINING BUT 
ONE ELEMENTARY QUESTION. 

In the following problems the first question in each one is usually 
oral, and should be recited as suck with the appropriate analysis. 
Those questions containing numbers too large to be thus performed 
constitute the written problems. The advantages of this arrange- 
ment must be obvious to all. 

The letter W will be used to separate the oral from the written 
questions, and the answers of the written only will be given at the 
end of the book. 

1. (a.) What will 80 pounds of rice cost at 5 cents a 
pound ? (6.) What will 4,572 pounds cost ? 

Analysis. — (a.) Since 1 pound of rice costs 5 cents, 80 pounds 
will cost 80 times 5 cents, which is 400 cents, or $4. 

Formula. — (6.) 5 cts. X 4,572 = 22.860 cts. = $228.60. 

2. What will 50 spelling-books cost at 7 cents apiece ? 
W. What will 325 books cost ? 

3. At 12 cents a pound, what will 40 pounds of sugar 
cost ? W. 580 pounds ? 

4. At 8 cents apiece, what will 90 oiunges cost? 
W. 97 oranges ? 

5. At 11 cents apiece, what will 40 pire-apples cost? 
W. 270 pine-apples ? 
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6. What will 8 yards of cloth cost at 21 cents a yard? 
W. At 31 cents ? At 91 cents ? 

7. If a quantity of provisions will last 2 men 8 days, 
how long will it last 1 man ? W. If it will last 2 men 
47 days, how long will it last one man ? 

8. If 2 men can do a piece of work in 31 days, how 
long will it take 1 man ? TT. If 9 men can do it in 
149 days, how long will it take 1 man ? 

9. If 3 cows eat a ton of hay in 31 days, how long 
will it last 1 cow ? TT. If 12 cows eat it in 125 days, 
how long will it last 1 cow ? 

10. If 3 horses eat 20 bushels of oats in 20 days, 
how long will it take 1 horse to eat the same quantity ? 
W. If 11 horses eat 70 bushels in 37 days, how long will 
ihe same quantity last 1 horse ? 

11. If 30 horses eat 4 bushels of oats in 8 days, how 
many horses will eat as many in one day ? W. If 54 
horses eat 37 bushels in 137 days, how many horses will 
eat as much in 1 day ? 

12. What will 3 sheep cost at 11 dollars each ? W. 
At $13 ? 

13. What will 11 pencils cost at 7 cents apiece? 
W. At 27 cents ? 

14. At S cents apiece, what will 4 nutmegs cost? 
IF. 57 nutmegs ? 

15. At 4 cents apiece, what will 5 apples cost? 
TT. 89 apples ? 

16. What will 5 arithmetics cost at 12 cents api*ece ? 
W. At 129 cents ? 



Review. — What is a unit? (1.) Define a number. (2.) A concrete number. 
(3.) A denominate number. (4.) An abstract number. (5.) Of what does arith- 
metic treat? (C.) How many methods of notation are in common use? (7.) !>•■ 
teiibe the Roman method. (^'.) Tlie Arabic. C^.^ 
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17. What will 7 pens cost at 8 cents apiece ? W. At 
127 cents? 

18. At 8 cents apiece, what will 3 oranges cost? 
TT. 125 oranges? 

19. At 7 cents apiece, what will 6 lemons cost ? 
W. 314 lemons? 

20. How many are 8 times 7 ? 6 ? IT. 952 ? 

21. W. If 99 men eat 40 cheeses in 16 days, how 
many men will be required to eat the same quantity in 
Iday? 

22. W. If 70 cows can eat 9 tons of hay in 8 days, 
how many cows will be required to eat the same 
quantity in 1 day ? 

WRITTEN PROBLEMS CONTAINING NOT MORE THAN 
TWO ELEMENTARY QUESTIONS, 

23. A man bought 27 cords of wood at $8 per cord, 
i^nd gave in exchange pixniuce worth $89 : how much 
^i:^mained unpaid ? 

Formula. — L $8 X 27 = $2W. 

2. $216—189 = $127. Ans. 

ANALYSIS. 

Anal. Steps. — 1. Find the cost of the wood, 

Sliice 1 cord costs $8, 27 cords will cost 27 times $8, which is $21d. 

2. Find bcUance unpaid. 

If the wood costs $216, and the produce was worth $89, the bal- 
ance unpaid will be the difference of these amounts, which is $127. 

24. A man bought 27 sheep at $4 apiece, and gave 

Review. — Wliat is the difference between the gimple and local values of a 
figure? (10, If.) Repeat the numeration table from light to left. (12.) From left 
to light. What is meant by numbers increasing in a tculoVOL toxxo"? 0^.^ VaVa^ 
rule for Motatknu. (7Jl> Give ruie for numccatioa. {hk) 
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iu pajonent a note for $47, and the remainder in cash : 
how much cash did he pay ? 

25. A tailor liad a piece of broadcloth containing 42 
yards; he cut from it 17 yards: how much was the 
remainder worth at #4 a yard ? 

26. A man sold 17 sheep at $5 apiece ; he received 
$37 in cash, and the rest in wood : how much did his 
wood cost him ? 

27. A man started to make a journey of 279 miles ; 
he travelled 4 days at 38 miles a day : how far was he 
from the end of his journey ? 

28. A farmer had 108 bushels of potatoes ; he sold 
47 bushels : how much was the remainder worth at 7 
shillings a bushel? 

29. A tailor has a piece of cloth containing 57 yards ; 
he cuts from it 13 suits containing 4 yards each : how 
many yards remain ? 

CO. I have 337 yards of calico : how much remains if 
37 dresses, each containing 9 yards, are cut off? 

31. Charles bought 93 omnges at 4 cents apiece ; he 
paid towards them 178 cents: how much did he still 
owe? 

32. A man earned 537 cents in a week ; he paid 39 
cents a day for board and washing : how much had he 
left at the expiration of the 7 days ? 

33. A man owing $189 gave in part payment 23 
sheep at $4 per head : how much did he still owe ? 

34. I bought 28 sheep at $6 per head, and a span of 
horses for $297 : how much more did the horses cost 
than the sheep ? 

35. A man paid $189 toward 147 bushels of wheat at 
12 a bushel : how much did he still owe ? 



I 
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86. I have 7 bags of grain ; 6 of them contain 89 
pounds each ; they all contain 722 pounds : how manj 
pounds does the seventh contain ? 

37. I have a cistern containing 189 gallons ; the 
faucet will discharge 2 gallons every minute: if the 
faucet is left open 83 minutes, how much water will 
remain in the cistern ? 

38. At 2 cents a foot, how much will 12 boards cost, 
each board containii^ 13 feet ? 

39. What will 17 dozen of eggs cost at 2 cents 
ftpiece ? 

40. At 3 shillings a yard, how many shillings will 13 
pieces of cloth cost, if each piece contains 37 yards ? 

if 41. What will 7 dozen arithmetics cost at 85 cents 
apiece ? 

42. How many pounds in 8 bags of wheat, each bag 
containing 2 bushels of 60 pounds each ? 

43. If I buy 6 barrels of pork, at $16 a barrel, and 
sell it for $105, how much do I gain ? 

44. If I buy 12 pounds of sugar at 16 cents per 
pound, and sell it for 205 cents, how much do I gain? 

45. In an orchard are 26 peach-trees, and 6 times 
as many apple-trees as peach-trees : how many trees in 
the orchard ? 

46. In an orchard there are 8 rows of trees, and 125 
trees in each row : how many trees in the orchard ? 

47. If 8 horses eat 12 bushels of oats in 6 days, how 
many bushels will they eat in 32 days ? 

Review. — Define addition. (17) The sum. (18.) What is the answer in 
iddition caUod ? niustrate the Agn of addition. (19.) What is it called? lUus- 
trate the om of the sign of equality. (20.) The dollar-sign. (21.) What is an 
txiom? (22.) Define a problem. (23.) Wliat is the difFerence 1>etween a simple 
and a complex problem. (24, ^.) What is meant by an analytical step? (26 ^ 
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49. To Multiply by 10, 100, 1,000, &c. 

ILLUSTRATION. 

347 X 10 = 3,470, 
347 X 100= 34,700. 
347 X 1,000 = 347,000. 

It is shown, by the above illustration, that a number can De mul- 
tiplied by ten by annexing one cipher, also that, by annexing an addi- 
tional cipher, it is multiplied by ten twice, or 100, &c, : hence, 

1. Annexing one cipher to any number multiplies it by 10. 

2. Annexing two ciphers to any number multiplies it by 100. 

3. Annexing three cipJiers to any number multiplies it by 1,000» Ac. 

50. Table United States Currency. 



10 mills 
10 cents 
10 dimes 




1 cent, 
1 dime 
1 dollar 
$1 

i 
i 

i 

i cent 



100 cents. 

50 cents. 

25 cents. 

75 cents. 

5 mills. 



000 mills = 
100 cents 
10 dimes = 



E[ 



1 dollai 



(GOLD.) 





(BRONZE.) 



(SILVER.) 

48. How many cents in 8 dollars ? 

Formula. — 100 cents X 8 = 800 cents. 

Analysis. — Since $1 equals 100 cents, 8 dollars must equal 8 
times 100 cents, or 800 cents. 

49. How many dimes in 12 dollars ? In $36 ? W. 
In $420 ? In $35 ? 

50. How many mills in 4 dollars ? W. In 20 dollars ? 
In 75 dollars ? 
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51. How many mills in 3 cents ? W. In 250 cents ? 
In 183 cents? 

MISCELLANEOUS WRITTEN PROBLEMS. 

52. What will 2 barrels of flour cost at 8 dollars and 
10 cents per barrel ? 

?BOCBSS. 

$8.10 Analysis. —If 1 barrel of flour costs $8.10, 2 barrels 

2 will cost twice $8.10, or $16.20. 



$16.20 

53. What will 3 pairs of gloves cost at 87 cents a 
pair? What will 389 pairs cost? 

54. Give the cost of each of the following items: 
3 pairs of silk hose at $1.20 each, 5 pairs of boots at 
$3.50 each, 4 pairs of shoes at $1.50 each, 4 pairs of cot- 
ton gloves at $.38 each, 7 pairs kid gloves at $1.00 each. 

55. Give the cost of the following : 4 First Readers 
at 30 cents, 5 Second Readers at 50 cents, 3 Third 
Readers at 70 cents, 9 Fourth Readers at 80 cents, 
and 8 Fifth Readers at $1.00. 

- 56. Give the cost of the following: 5 pounds of 
sugar at 11 cents per lb., 3 pounds of tea at 90 cents 
per lb., 4 pounds of coffee at 22 cents per lb., 8 pounds 
of raisins at 31 cents per lb., 4 pounds of rice at 16 
cents per lb. 

57. Bought 3 yards of calico at 16 cents a yard ; I 
gave the clerk a half-dollar : how much change should 
I receive? 



Bevdew. — Give the order of solving problems. (27.) Add a colamn of 2*8 to 
M. (29.) Add a colamn of 3'b in the same way. Define subtraotioii. (<il.^ Q\^« 
an example, and name and define the subtrahend (32); the u^uexA (^"^^^ ^ua 
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58 Bought a book for $1.30, a slate for 16 cents 
gave the shopkeeper a 2-dollar bill : how much change 
should I receive ? Gave him a 5-dollar bill ? A 10- 
dollar bill? 

69, A little girl went shopping with 1 dollar; she 
bought 2 spools of thread at 10 cents a spool, 3 spools 
of silk at 15 cents each : how much did the thread and 
silk cost ? How much money had she left ? 

60. His father gave Charles $1.50; he spent 41 cents 
for a knife, 21 cents for a kite, and 11 cents for a top: 
^low much money had he left ? 

61. What must I give for 3 books at $1.25 each, and 
5 slates at 27 cents each ? 

62. Thomas attended public school 76 days, at a 
tuition of 3 cents per day: how much was his bill? 
How much at 2 J cents per day ? 

Formula. — 2i cents = $.025. $.025 X 76 = $1,900. 

Analysis. — 1. 2i cents == 25 mills. 

2. Since the tuition for 1 day costs 25 mills, the tuition for 76 da]r8 
will cost 76 times as much, or 1,900 mills, equal to $1.90. 

ORAL AND WRITTEN PROBLEMS. 

63. At 5 cents each, how much should a newsboy 
receive for 6 papers ? TT. For 876 papers ? 

64. If a man spend $8i per day, to how much will 
his expenses amount in 3 days ? W. Inl month, or 30 
days ? In 1 year, or 365 days ? 

65. At $6i each, how much will 2 army-coats cost? 
W. 5 army-coats cost ? 476 army-coats ? 



Review. — niustrate the use of the sign of snbtraction. (35.) Repeat the udoiai 
^Haed in 8ubtr»etion. (36. ) Give the auRl3rf(iB of a problem in snbtnustton. (3T^ 
tllastrate the use of the pareiitheaitf. (39.) 
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66. W. How many pounds of cotton in 2 bales, if 1 
bale weighs 478 pounds ? In 5 bales ? In 384 bales? 

67. How much is 1 bale worth at 10 cents per pound? 
W. How much are 5 bales worth ? 384 bales ? 

68. How many gallons are 8 times 3 gallons ? 5 gal- 
lons ? W. 47 gallons ? 3,947 gaUons ? 

69. How many pounds are 16 times 1 pound? 2 
pounds ? W. 46 pounds ? 3,478 pounds ? 

^0. At 3 cents each, what will 2 oranges cost? 5 
oranges ? W. 147 oranges ? 1,973 oranges ? 

71. If 1 bag of apples is worth $2i, what are 2 bags 
worth ? TT. 5 bags ? 167 bags ? 

72. If 1 quai-t of peanuts cost 9 cents, what will 8 
quarts, or 1 peck cost? W. 16 quarts, or 2 pecks? 
66 quarts, or 7 pecks ? 

73. If 1 peck of apples is worth GO cents, what are 
8 pecks worth ? 4 pecks, or 1 bushel ? TT. 8 pecks, or 
2 bushels ? 

74. W. A man bought 6 pounds of veal at 11 cents 
per pound, and 7 pounds of beef at 16 cents per pound : 
how much did both cost ? He gave the shopkeeper a 
lO-doUar bill : how much change should he receive ? 

75. At 6 cents per quart, what do 3 quarts of milk 
' cost ? 4 quarts, or 1 gallon ? W. 5 gallons ? 16 gallons ? 

76. W. If I have a lO-dollar bill, and pay out 37 
cents, how much shall I have left? If I afterwards 
receive $1.87, how much shall I have ? If I then loan 
Mr. Smith $3 and 4 cents, how much will remain ? 

• 77. W. 4 dollars' and 20 cents, plus f 1.50, minus 10 



r. — Define multiplicatioii. (40.) Give an example, point out, name, 

and define the multiplicand. (4t.) Multiplier. (42.) Product. (43.) Factors. (4L^ 
OlTe itgn of multiplication. (45.) Ulustrate its use. 
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cents, plus $4.13, minus $3^, = how much? $100 plus 
100 cents, minus 100 mills, = how much ? 

78. W. 100 cents plw 100 dollars minus $3i = how 
much? 

79. W. $300 + 20 cents, — $3.00, + $2.20, — 4i dol- 
lars = ? 

80. W. $4.20 X 3, + $1.20, - $8.00, + 40 cents = ? 

81. TT. $5 X 20, + 200 cents, - $87i, + 87i cts. = ? 

82. W. 40 doUars + 40 cents, + 80 doUars, — 128 
cents = ? 

83. W. $4.17 X 8, + $9^, - 87 J cents, + $87J = ? 

84. W. $0.17 X 9, - 27 cents, + $27, — 27 mills = ? 

85. W. 300 dollars - 300 cents, + 300 mills = ? 

86. W. 92 cents X 8, - $6,924, + 17 mills = ? 

87. Tf. $100 X 3, - 5 J cents, + 3 doUars = ? 

88. W $217 - 1\ cents, X 3, -[- 7^ cents = ? 

ANALYSIS OF SECTION IV. 

Multiplication. 

1. iLLUSTRATIOJf. 

2. Definitions. 

3. Sign. 

4. Axiom. 

6. Principles. 

6. Abstract Problems. 

a. Process. 

b. AnaljfSis. 
e. Prtx^. 

d. Rule. 

7. Concrete Problxms. 

a. Formula, 

b, AhcU^HcoI Steps. 

e. Analjfsis. 



«Kame the axiom uaed in maltiplicatioiL (46.) Bepemt the princi- 
ples, and IDoBtrate each. (47.) Give the analysis of maltiplication. (48.) mastraU 
the mnltiiaieation bj 10, 100, 1,000, &c (49.) Repeat the table of United States 
r. (50.) 




SECTION V. 



DTVISIOH'. 

Arthtte and his two sisters are dividing some fruit 
equally among themselves. They have six apples: 
into how many equal parts must they separate them ? 

How many will each have ? 

They also have 9 peare : into how many equal parts 
must they be separated ? 

How many will each have ? 

Arthur has just received a number of peaches. He 
commenced dividing them by giving each of his two 
Bistei-s 4 peaches, and took 4 liimaelf ; he then had one 
peach left. How mauy times did he take away 4 
peaches from the numher ? 

How many were left ? 

T many peaches did he refieive in all? 



H ow mi 
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This process of finding how many limes imp number is coiiluEiiPil 
ill Hiiotlier, or of separating & number of things Into equal parts, is 
called ilicUioii. The number to be divided is called the dieidmil. 
The num1>er of equal parts into which it is to be divided is called the 
divisor. Tlie result of the division, or the number of things in each 
of the equal parts, is called the quotient. The number of things left 
after Uie equal parts are taken out is called the remainder. 

SI. Ttlvision is the process of finding how maiiy 
timea one number is contained in another, or of sepa- 
rating a number into equal parts. 

32. The Dividend is the nurabev divided. 

S3. The Divisor is the number bj which the 
divideiid is divided, 

SA, The Quotient is the result obtained by divid- 
ing. 

55. The Hemainder is the part of the dividend 
left undivided. 

56. The Sign of Division is a short horizontal 
line between two dots; thus, -^. It shows that the 
number before it is to be divided by the number after 
it ; thus, 20 -;- 4 means that 20 is to be divided by 4. 

57. The Fractional Sign of Division con- 
sists in writing the dividend above a line, and the 
divisor below it; thus, ^ denotes that 20 is to be 
divided by 4. 

5*. In Short Division, the quotient only is 
written. The intermediate steps are omitted. 

SO. In Long Division, each step of the process 
is written. 

60. The axiom used in division is, — 

If a iiumber be both multiplied and divided hy the tame 
number, itg value will not be changed. 

Bevibw. — What fa a unit? (I.) A nomber? (2.) . 
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61^ Principles, — 

1. The dividend may he either abstract or concrete. 

2. When the divisor is abstract^ the quotient is like the 
dividend. 

3. When the divisor is concrete^ the quotient is abstract. 
62. Analysis op Short Division. 

1. Problem. — Divide 70,301 by 4. 

PROCESS. 

Divisor. 4)70,301 Dividend. Proqf. 

lTs75i Quotient. ^'^'^'^^ Quotient. 

4 Divisor. 

70,301 Dividend. 

2. Analysis.* — (1.) For convenience write the divisor at tlie left 

of the dividend, and commence by dividing the left-hand digit. 

(2.) One-fourth of 7 tens of thousands is 1 ten of thousands with a 
remainder of 3 ten^of thousands, equal to 30 thousand. Write the 1 
in the place of tens of thousands, and add the 30 thousands to the 
thousands. 

(3. ) One-fourth of 30 thousands is 7 thousands with a remainder of 
2 thousands, which is equal to 20 hundreds. Write the 7 in the place 
of thousands, and add the 20 hundreds to the hundreds: 20 hundreds 
and 3 hundreds are 23 hundreds. 

(4.) One^mirth of 23 hundreds is 5 hundreds with a remainder of 3 
hundreds, equal to 30 tens. Write the 5 in hundreds' place, and add 
the 30 tens to the tens. 

(.5.) One-fourth at 30 tens is 7 tens with a remainder of 2 tens, equal 
to 20 units. Write the 7 in the place of tens, and add the 20 units to 
the units : 20 units and 1 unit are 21 units. 

(6.) Onefourth of 21 units is 5 units with a remainder of 1 unit,t 
which, divided by 4, gives one-fourth of a unit, written J. Write the 
5 in the place of units, and annex the ^ of a unit. 

3. CoNCLUBiOK. —Therefore one-fourth of 70,301 is 17,575j. 

* In this analysis, we prefer the frcictional form, as it is simpler, and more 
readily anderstood, although liable to some objection. The teacher will find 
another fcHrm-ln the analysis of long division (64), which he can use here, if 
iM prefers. 

t It wiU be seen by this that a remahider in division can be changed to a 
quotient by writing the divisor under it, in t^e toTu\ ol «k lT««^^stc£k 
oCdIviaioii. 
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4. Rule for Short Division. — I. Write the dU 
visor at the left of the dividend. 

II. Beginning at the left^ divide each figure of the divi- 
dend by the divisor^ and set each quotient figure under its 
dividend. 

III. Jff^ there is a remainder after any division^ prefix 
it to the next figure of the dividend^ and divide as before, 

IV. 7^ any partial dividend is less than the divisor^ 
write a cipher for the quotient^ prefix the partial dividend 
to the next figure of the dividend^ and divide as before, 

V. If there is a remainder after dividing the last figure 
of the dividend^ it can be changed to a fractional quotient 
by writing the divisor under it^ and annexing the result to 
the quotient, 

6. Proof. — Division may be proved by multiplying 
the quotient by the divisor^ and adding the remainder ^ if 
there is any^ to the product. The result will be equal to 
the dividend^ if the work is correct. 

DRILL CARD EXERCISES. 



Table L, Tliousands. 


Table IL, Billions. 


Exercise I. — 2 Divisor. 


Exercise II. — 2 Divisor. 


III. — 3 




IV.— 3 




v.— 4 




VL— 4 




VII. — 5 




VIIL— 5 




IX. — 3 




X.— 6 




XL— 7 




XII. — 7 




XIII. — 8 




XTV.— 8 




XV.— 9 




XVI. — 9 





Review. — What is notation? (7.) What methods are most used? Which 

iploys letters ? Which figures ? How many, and what, are the letters used ? (8.) 

hen are numbers written by the use of letters? Give the value of each letter. 

hat is the effect of repeating a letter? Wliat effect has a letter of less value 

(iaoed 6(/i?re one of greater value? When placed after? How is the valat 

^ected when a daah la placed ever a letteT, or a comVAxva^oti oil \%\N«t%*t 



\ 



Dvnsios. 



7y 



FELTER'S 

ARITHMETICAL DRILL CARDS. 



TABLE L 



TboiL Units. 

579,438 



242,022 
442,202 
442,200 
240,220 
402,222 
331,110 
303,211 
311,121 
342,221 
221,121 
550,112 
404,201 
040,121 
443,121 
552,232 
243,110 
152,231 
435,112 
543,121 
402,301 



A 
B 
C 
D 

E 

F 

G 

H 

I 

K 

L 

M 

N 



P 

Q 
R 

S 

T 
U 



TABLE n. 



B.HE TlioD. Units. 

9,381,908,191 



8,448,646,446 

6,688,286,466 

868,424,246 

606,486,644 

428,664,246 

75,351,535 

73,735,353 

53,533,353 

53,131,533 

33,713,555 

29,036,632 

19,241,747 

9,866,474 

9,673,342 

9,477,773 

8,347,544 

887,744 

347,654 

281,263 

187,602 



A 
B 
C 
D 

E 

F 

G 

H 

I 

K 

L 

M 

N 



P 

Q 

R 
S 

T 
U 



TABLE m. 



Dollars. Gts. E 

5,319.43 4 



3,402 

1,811 

60 

403 

10 

121 

8 

195 

2,000 

715 

86 

7 

9 

8,189 

908 

4,003 

500 

6,001 

2,100 

5.000 



cts. 

m. 

dol. 

cts. 

dol. 

m. 

cts. 

dol. 

m. 

dol. 

cts. 

dol. 

m. 

cts. 

m. 

cts. 

dol. 

cts. 

m. 

cts. 



K.B. — A Kbt containing the answers to tt\e Tpto\>\eoy& wcv KS.\% 
»bore card may be obtained by mail, by addressing tVi« Tp\i\>vvStt»t*. 



UIVISIOS. 
MENTAL DIVISION. 



$ 



J^ .tfL 




How many halves in one apple ? How many third* 
in one pear? How ra&ay fourthx in one orange? How 
many jifths in one melon ? How many »ixtk» in one 
dollar? How many sevenths in one dime ? How many 
eighths in one pound ? 

How many halves make one apple? How many 
tliirdB make one pear? How many fourths make one 
orange ? How many fifths make one melon ? How 
many tenths make one mile ? How many twenty-fifths 
make one peach? 




\ 



What ia meant by one half? Ans. — One of the two 
equal parts into which a unit, or number of units^ i» 
divided. 



RBViEir. — WhatchuAcWnareuBediii the Anblfl nolAtloii? (R.) HowliU 
wriWeii? Wliy? How Li 12 written? Wliy? What ia tba BJiapIs »«lue 
flpire? (10.) Tha local thIhb? Ml.) WJial \6 numeniUmi? 
Qoa •Toni ngbl to lett. From lett to rietit. 
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What is meant by one third f What by 2 fourths ? 
What by 3 fifths? What by 4 sevenths? What by 
7 twelfths ? What by 4 fifths ? 



One. 



Ihalf.. 



1 third. 



1 fourth. 



T 



T 



"1 — "III" 
Whicli is the greater, — one, or one half? One half^ o\ 
one third f One thirds or one fourth f One half^ or one 
fourth f One^ or one third? One^ or one/owr^A? One 
fourth^ or one ^A? One seventh^ or one tenth? One 
sixteenth^ or one ^even^een^A ? 



2 halves. 
, • 

I 
2fonrths. 



I I I 



2 thirds. 

— rn— 

2 sixths. 
Mill 



3 fourths. 




2 sixths. 



I I I 1 I 
2 sevenths. 



T-n-T 



II I I It 

Which is the greater, — 2 halves, or 2 fourths? 2 
thirds, or 2 sixths ? 3 fourths, or 3 fifths ? 2 sixths, 
or 2 sevenths ? 6 sevenths, or 6 eighths ? 5 sevenths, 
or 5 elevenths ? 5 ninths, or 5 thirteenths ? 



1 half of one. 



1 half of & 



What do we mean by one-half of 1 ? Ans. — 
One of the two equxd parts into which one is divided. 

What do we mean by one-half of 2? Ans. — One 
of the two equal parts into which two is divided. 

What do we mean by one-half of 6? What by 
one-half of 8 ? What by one-half of 12 ? What by one- 
half of 16? Of 18? Of 20? Of 10? 

How many units in one-half of 1 ? Ans. — One- 
&a{f of one unit. 



How many units in one-half of 2 ? 

How many unita in one-half of 6 ? 

In one-half of 8? In one-half of 
of 16? Of 18? Of 20? Of 10? 

I wish to divide 3 apples equally 
how many whole ap- 
ples will each have ? 
What must be done 
with the odd apple ? 
What part of the odd '^ 
apple will each have ? 
How many apples will each have ? 

I wish to divide 5 apples equally 



Ahs, — Owff tiSit 
Ans. — Tliree. 
12? In one-half 

between 2 girls: 





between 2 hoys: 
how many whole 
apples will each 
have? What pait 
of the apples will 
each have ? How 
many apples will 



How many unita in one-half of 3 ? Ans, — One unit 
and a half. 

How many units in one-half of 5? Ans. — Two unitt 
and a hnlf. 

How many units in one-half of 7 ? In one-half of 9? 
In one-half of 13? Of 15? Of 17? Of 19? 



Revikv.— Wtiiit is a rule? (14.) Redlt; llie nils for natHtion. (IS] For 
•umBnUim: (16.) WlinUi luldlUoii ? ( II) Wlml ir' mettiii l>y Llie euin ol Mo <■ 
tmriHmbvis? (18.i IHjwriho lli« sign 'it luUtom. a'Jl Slsm U 
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63. To DIVIDE by 10, 100, 1,000, &c. 

lULUSTRATION. 

4,000-7- 10 = 400 4,340 H- 10 = 434aiid 6 Rem. 

4,000 -^ 100= 40 4,340-7- 100= 43 and 40 Rem, 

4,000-7-1,000= 4 4,346-7-1,000= 4 and 340 Rem. 

It is shown by the above illustrations that a number can be divided 
by 10 by cuttiug off one figure from tlie right, also, that, by cutting 
off two figures from the right of a number, it is divided by 10 twice, 
or 100, &c. ; and the figures cut off are a remainder. 

Hence^ 

1. Removing a figure from the right of a number divider 
it hy 10. 

2. Removing tioo figures from the right of a number 
divides it by 100. 

3. Removing three figures from the right of a number 
divides it by 1,000; ^c. 

UNIIED STATES CURRENCY. 

To change cents and mills to dollars. 

ILLUSTRATION. 

3,454 mills ~ 1,000 = $3,454. 
3,454 cents -f- 100 = $34.54. 
424 mills -T- 10 = $ .424. 

Prom the above it is seen that, — 

1. Mills are changed to dollars by pointing off three 
figures from the rights or dividing by 1,000. 

2. Cents are changed to dollars by pointing off ttvo 
figures from the rights or dividing by 100. 

3. Mill% are changed to cents by pointing off one ^guxt 
from the Hpht, or it/ dividing by 10. 
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How many dollars in 4,235 mills ? 

Formula. —4,235 mills -f- 1,000 mills = $4,235. 

Analysis.— Since in 1,000 mills tliere is 1 dollar, in 4,235 mills 
there are as many dollars as 1,000 mills are contained times in 4,235 
mills, or 4 dollars with a remainder of 23 cents and 5 mills. 

The teacher should dictate problems until the pupils can readily 
divide or multiply by 10, 100, 1,000, &c. 



EXERCISES. 

Change each of the following to dollars, cents, and 
mills, by dividing by 10, 100, or 1,000, as the case may 
b«. 



PROCESS. 


(1.) 


(2.) 


434 cents = $4.34 


58 mills. 


1,304 mills. 


434 mills = .434 


20 cents. 


2,050 mills. 


404 mills == .404 


038 cents. 


250 cents. 


20 cents = .20 


715 cents. 


452 cents. 



N.B. — Additional problems should be dictated by the teacher. 

ORAL PROBLEMS. 

Problem. — If 15 apples are divided equally among 
3 boys, how many apples does each boy receive ? If 
3,474 apples are so divided ? 

Process. 
3)3,474 apples. 

1,158 apples. Ans. 

Analysis.— If 3,474 apples are divided equally among 3 boys, 
Iboy will have 1 third of 3,474 apples, or 1,158 apples.* 

1 . If 9 peaches cost 27 cents, what is the cost of 1 
peach? If 7 cost 35 cents? If 12 cost 144 cents? 



* Let the pupil be taught that one-thirff of a thing, or number, is the same sa 
ibe quotient of tbnt thing, or numlser, di\VAftd\>>f *. 
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2. If 8 lead-pencils cost 24 cents, how much is that 
apiece ? If 8 cost 88 cents ? 72 cents ? 

3. If I pay $32 for 8 cords of wood, how much is 
that a cord ? If I pay $64 ? $96 ? 

4. 12 men can perform a certain piece of work in 
48 days : what part of it can 1 man perform ? 8 men ? 

5. If 7 men can do a piece of work in 7 days, wliafc 
part of it can 1 man do in the same time ? 5 men ? 

6. One man can perform a piece of work in 48 
days : how long will it take 12 men to do it ? 6 men ? 
3 men ? 

7. One man can do a piece of work in 56 days: 
how long will it take 8 men ? 7 men ? 2 men ? 

8. One man can build a barn in 63 days : how long 
will it take 9 men to build it ? 3 men ? 7 men ? 



ORAL AND WRITTEN PROBLEMS CONTAINING NOT 
MORE THAN TWO ELEMENTARY QUESTIONS. 

9. A man earned $36 in 9 days : how much is that 
per day ? For 3 days ? W. For 37 days ? 

10. 8 gold chains cost $64 : what is the cost of each ? 
What will 3 cost ? W. 472 cost ? 

11. 6 barrels of apples are worth $35 : what is the 
value of 1 barrel ? Of 7 baiTcls ? W. Of 343 barrels ? 

12. In 7 hours a man rode 84 miles: how far was 
that an hour ? How far for 3 hours ? W. For 327 
hours? 



Rbyiew. — Describe the sign of equality. (20.) lUastrate its use. Show the 
Qteof the dollar-eigii. (21.) What is an axiom? (22.) What is a problem? (23.) 
What is a siinple problem? (24.) A complex problem? (25.) Wliat !& aw awaVj\v 
od step? (98.) Give the oider ot solving problems. (27 ) Give tibe a.\\8\^^vb cA wo. 
exampie in jddAiaD. C^O 
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13. 9 pounds of sugar cost 81 cents : how much is 
that a pound ? How much for 2 pounds ? W. For 
380 pounds? 

14. In 9 rows of trees there are 72 trees : how many 
trees in each row ? In 4 rows ? TT. In 85 rows ? 

15. A man travelled 72 miles in 6 hours : how far did 
he travel in 1 hour ? In 7 hours ? TT. In 24 hours ? 

16. 8 bins of equal size contain 72 bushels of wheat : 
how many bushels does each contain? How many 
would 3 contain ? W. Would 50 contain ? 

17. If 81 cents be paid for 9 dozen eggs, what will 
be the cost of 1 dozen? Of 5 dozen? W. Of 280 
dozen ? 

18. 11 tons of hay are worth $77 : what is the value 
of 1 ton? Of 9 tons? W. Of 886 tons? 

Problem. — At 5 cents each, how many lemons can 
I buy for 20 cents ? For $38.75 ? 

Process. 5)8,875 

775 lemons. 

Analysis. — 1. $38.75 = 3,875 cents. 

2. At 5 cents each, as many lemons can be bought 
as 5 cents are contained times in 3,875 cents, or 
775 lemons. 

19. How many boxes of cheese at $5 a box can be 
bought for $30 ? W. For $6,755 ? 

20. If I receive $12 interest in 1 year, in how many 
years shall I receive $132 interest? W. $864 interest? 

21. How many pencils can I buy for 360 cents, if 1 
pencil costs 3 cents ? W. How many for 1,041 cents ? 

Review. — Wliat is Hnbtmction ? (31.) Define minnend. (33.) Subtrahend 
(32.) Remainder. (34.) Minus means wbat? (35.) Recite the axioms of snb- 
tractiou. (36.) 
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22. At 7 cents per pound. hoTv many pounds of lead 
may be bought for $8.40 ? TT. For $6.23? 

23. How many barrels of apples at $3 a barrel can be 
bought for $183 ? W. For 2,922 dollars ? 

24. If 300 men accomplish a certain piece of work 
in 1 day, how many men will be required to do it in 
4 days? In 5 days? W. In 10 days? 

26. If 168 men use 2 barrels of flour in 1 week, how 
many men will use the same in 6 weeks? TT. In 12 
weeks? 

26. If 750 persons eat 80 loaves of bread in 1 week, 
K)w many persons will it require to use the same in 5 
weeks ? TT. In 15 weeks ? 

27. If 3 yards of cloth are enough for a coat, how 
many coats can be made from 33 yards? W. From 
884 yards? 

28. A man travelled 7 miles in 1 hour ; at that rate, 
how long would it take him to travel 63 miles ? W. 861 
miles? 

29. For 49 cents, how many pounds of sugar can be 
bought at 7 cents a pound ? W. For 343 cents ? 

j^ 30. For 240 cents, how many oranges can be bought 
at 8 cents apiece ? How many for 9,248 cents ? 

81. For 360 cents, how many pounds of sugar can be 
bought at 9 cents a pound? W, At 12 cents ? 

82. If 12 men can build 240 rods of wall in 20 days, 
how many rods can 1 man build in the same time? 
W. 7 men? 



r. ~ Oiye the first method of analysis of subtraction. (37.) The sec- 
ond. (38.) WhatlBthenseof the parenthesis? (99.) Define multiplication. (40.) 
MampBMiid. (41.) Multiplier. (42.) Product. (43.) Factors. (44.) Describe 
the fliftt Of mnltipiiefttioa. (45.) Show its use. Give the axiom. (4$.) Give th« 

(m4 



) 
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WRTTTEN EXAMPLES. 

33. If 12 men can build 240 rods of wall in 20 days, 
how many rods can they build in 1 day ? 

34. K 9 men can do a piece of work in 3 diays, how 
long will it take 1 man to do it? How long will it 
take 3 men ? 

35. Two men own equal shares in a farm worth 
$3,417 : what is the value of each man's share ? 

Formula. — $3,417 -f- 2 = $l,708i. process. 

2)$3,417 

1,706J 
Analysis. — If 2 equal shares are worth $3,417, 1 of the shares 
is worth one-half as much, or $1,708^. 

36. In 3 miles there are 190,080 inches : how many 
inches in 1 mile ? 

37. In 4 hogsheads of wine there are 8,064 gills: 
liow many gills in 1 hogshead ? 

38. In 8 pounds there are 7,680 farthings : how many* 
farthings in 1 pound ? 

39. How many families ai'e there in a city of 18,000 
inhabitants, if there are an average of 6 persons in each 
family ? 

40. Sound moves 8,960 feet in 8 seconds : how many 
feet does it move in 1 second ? 

41. In 7 equal regiments there are 8,050 men : what 
number in each ? 

42. If 1 man can perform a piece of work in 1,728 
hours, how long will it take 9 men to do the same ? 

43. A man dying left an estate valued at $3,874, to 
be equally divided among his wife and four children : 

how much did each receive? 
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44. Divide the nnmber 1,347 into 8 equal parts: 
how many units in each part ? 

45. The sum of the 4 equal parts of a number is 
147,342 : what is one of the parts ? 

46. 5 times a certain number is 41,824 : what is the 
number ? 

47. How many oranges can be purchased for 8,416 
cents at 8 cents each ? 

FoBMULA. — 3,416 cents -f- 8 cents = 427, number of oranges. 
Akaltsis. — At 8 cents each, as many oranges can be bought as 
8 cents are contained times hi 3,416 cents, or 427 oranges. 

48. How many pounds of beef can be purchased for 
4,768 cents at 10 cents a pound ? 

64. Analysis of Long Division.* 
L Pboblbm. — Divide 26,306 by 45. 

Steps. — 1. Find number of thnes. 
2. Multiply. 
S. Subtract. 
4. Bringdown. 

Divisor, Dividend, Quotient. 



45 ) 



26,306 ( 584|{, or 
225 ( 584.57+ 

"iio 

360 



Proof. 
1st Quotient. 

ma 

45 Divisor. 



2920 
2SS6 
26 



Remainder. 



Remainder, units. 



lao 
"aio 

22.5 



8.50 
3.15 

Remainder, hundredths. ..35 



26,306 

Proop. 

2d Quotient. 

584.57+ 
45 Divisor. 

2922.85 
23382.8 

.35 Remainder, 



26,S06.00 



# lUr mufysb nur be omitted un tL a final review oi the ^wwlt. 
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2. Analysis. — (1.) For convenience,* place the divisor at the left 
01 the dividend, and the quotient, when found, at the right. 

(2.) 45 is contained in 263 5 times: as tlie 263 is hundreds, the 5 is 
also hundreds, and must be written in the quotient in hundreds' 
place. 5 times 45 are 225, really 225 hundreds, and written to indicate 
hundreds under the dividend. 225 hundreds from 263 hundreds 
leave 38 hundreds, equal to 380 tens. 

(3.) 45 is contained in 380 tens 8 tens times with a remainder of 20 
tens, equal to 200 units. Write the 8 in the tens' place of the quotient, 
and to the 200 units add the 6 units of the dividend, making 206 units. 

(4.) 45 is contained in 206 units 4 times with a remainder of 26 
units. Write the 4 in the units' place of the quotient, and indicate the 
division of 26 by 45 (67) as }| of a unit, to be written at the right 
of the quotient. 

(5.) If desired, the division may be carried still further: thus, the 
remainder, 26 units, equals 260 tenths : 45 is contained in 260 tenths 
5 tenths tiines with a remainder of 35 tenths, equal to 350 hun- 
dredths. Writ« the 5 tenths in the tenths' place, &e, 

3. Rule for Long Division. — I. Write the divisor 
at the left of the dividend^ as in short division. 

II. Find how many times the divisor is contained in the 
fewest left-hand figures of the dividend that will contain 
it^ and place the quotient at the right, of the dividend. 

III. Multiply the divisor by this quotient figure ; sub- 
tract the product from the partial dividend ; and to the 
remainder annex the next figure of the dividend. 

IV. Divide as hfore^ until all the figures of the divi" 
dend have been annexed and divided. 

V. If any partial dividend does not contain the divisor^ 
place a cipher in the quotient^ annex the next figure of the 
dividend^ and divide as before. 

Review. — Give analysis of multiplication. (48.) Dlastiate the method of 
multiplying by 10, 100, &c. (-19.) Recite the table of United States currency. (60.) 
How many cents make a dollar? How many mills make a dollar? 

* Those who prefer may select any other place, not in the way of subsequent 
work, for either divisor or quotient. The class should have a method, and adher* 
toit 
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VI. If there is- a remainder (after dividing all the 
figures of the dividend^ it may be changed to a fractional 
juotient by writing the divisor underneath it. 

4. Proof. — The proof of long division is the same 
08 that of short division, 

Notes. — 1. Tlie fii*st step in long division is to find the quotient 
figure of the highest denomination. 

2. Multiply the divisor by that figure, and write the product under 
the first partial dividend ; then observe, that, if the product is greater 
than the partial dividend, the quotient figure is too large. 

3. Subtract that product from the first partial dividend, and ob- 
serve, that, if the remainder is equal to or greater than the divisor 
the quotient figure is too small. 

4. Change the remainder to the next lower denomination, and add 
to it the corresponding denomination in the dividend. 

WRITTEN EXAMPLES. 

49. When 16 acres of land cost $2,304, what is the 
cost per acre ? 

50. If 21 bushels of wheat weigh 1,260 pounds, what 
is the weight of 1 bushel ? Of 5 bushels ? 

51. How many bushels in 6,040 pounds of wheat, if 
1 bushel weighs 60 pounds ? 

7^62. There are 25 barrels of cider, each barrel con- 
tains 40 gallons : how many gallons in all ? 

63. I have 1,000 gallons of wine : how many barrels 
must I have to contain it, if each barrel contains 40 
gallons ? 

64. I have 1,000 gallons of vinegar which I wish to 
put into barrels, each holding 25 gallons : how many 
barrels shall I require ? 

Review.— Define division. (51.) Dividend. (52.) Divisor. (53.) Quotient. (54.) 
Remainder. (55.) Describe the sign. (56.) Show its nee. Describe the fractional 
sign. (57.) What is meant by short division? (58.) By long division. (59.) What 
is tiie axkxu of divisiou? (00.) Give the principles. (61.) 
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55. In every mile there are 820. rods: how many 
rods in 2 miles ? In 42 miles ? 

56. Since every 320 rods make a mile, how many 
miles in 640 rods ? In 7,234 rods ? 

67. 4 -r 2 = what? 14 -r- 7 = what? 473 -r- 9 = 
what ? 9,134 — 46 = what ? 

58. 55 X 2 X 4 - 26 + 47 -r 46 = what? 

59. The dividend is 25, the divisor is 5 : what is the 
quotient ? 

Point out and name the terms, and give the answers, 
in the following : — 

60. 4 + 3 +4 + 25 = what? 

61. 115 - 63 = what? 

62. 137 X 14 = what? 

63. 571 -r 92 = what? 

64. 15 X 13 = what ? 

65. 374 + 4 = what ? 

66. 913-7- 21 = what? 

67. 517 - 118 = what? 

What is the answer to each of the following ? 

68. 29 + 7 + 56 -■ 23 ? 

69. 29 + 7 - 56 - 23 ? 



70. 27 + 84 -f- 4 - + 8? 

71. 27 + 84 X 4 - 0X8? 

72. 6 + 12 - 11 X 15 -T- 3 ? 

73. 12 X 3 , + 4,-6, X 1,^4? 

74. 12 X 3_+4, - 6, X 1,-^4? 

75. 12 X ^ + 4 - 6, X 1, -=-4? 



Review. — Give the analysis of an example in sliort dlvisioit. (<S2,) Illustrato 
the method of dividing by 10, 100, &c. (63). Give the analysis of au example in 
long division. (64.) 
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76. 12x 3, + (14-6) X 1,-^4? 

77. 12 X 3, + 14 ~ (6X 1)-t-4 ? 

78. 12 X 3, + 14, - 6 X 12_-7^? 

79. 25 X 0, + (86 -T- 2) - 7 — 2 ? 



Indicate in the proper manner, by signs, the follow- 
iiig, and give the results : — 

80. Multiply the sum of 10 and 8 by 3, and divide 
the product by 9. 

81. From the product of 8 and 7 subtract 25, and 
divide the remainder by 11. 

82. Multiply by 35 the quotient of 60 less 8 divided 
by 4. 

83. How much is 3 less than tlie quotient of 408 
divided by 12 ? 

Write the formula for each of the following prob- 
lems: — 

84. A boy spent 20 cents on Monday, il.30 on Tues- 
day, 87i cents on Wednesday, and $2.30 on Thursday : 
how much did he spend on the three days ? 

85. A boy earned 80 cents one time, and 40 cents at 
another ; he spent a dollar : how much had he left ? 

86. What will 8 pounds of rice cost at 22 cents per 
pound ? 

87. What is the value of 5 tons of hay, at the rate of 
872 for 12 tons ? 

88. A man bought 18 yards of cloth for |54, and 12 
yards of cheaper cloth for $25 : what was the difference 
of the price per yard ? 
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DRILL GABD EXERCISES. 



) 



Table I 
Exer. I. - 

IIL- 

V.- 

VII.- 

IX.- 

XL- 

XIII.- 

XV.- 

XVII. - 



Table II., Thousandi* 
Exer. IL 



LONG DIVISION. 

,, TJiousands, 

( Divide A to K inclusive, by 10. 
~( " LtoU ** " 11. 

( Divide by 11, 21, 31, 41, &c., to 101 inclusive. 

- ^ " '* 12, 22, 32, 42, &c. 
\ Divide by 13, 2:3, 33, 43, &c. 

- j *» " 14, 24, 34, 44, &c. 
( Divide by 20, 30, 40, 50, &c. 

~| " " 19, 29, 39, 49, &c. 

5 Divide by 18, 28, 38, 48, &c. 
"I " " 17, 27, 37, 47, &c. 

5 Divide by 16, 26, 36, 46, &c. 
"I " " 15, 25, 35, 45, &c. 

5 Divide by 100, 101, 102, &c. 
^ i " " 210, 211, 212, &c. 

5 Divide by 760, 761, 762, &c. 
" I " " 870, 871, 872, &c. 

( Divide by 980, 981, 982, &c. 
~ ( " " 990, 991, 992, &c. 



to 102 
to 103 
to 104 
to 110 
to 109 
to 108 
to 107 
to 106 
to 105 
to 109 
to 219 
to 769 
to 879 
to 989 
to 999 
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IV. 

VL 

VIII. 

X. 

XIL 

XIV. 

XVL 

XVIII. 



Ions, 



5209, &c., to 5909 inclusive. 
6290, &c., to 6990 " 



Table IL, BUI 

. 5 Divide by 5009, 5109 

Exercise XIX. — | a »* gQgQ^ gj^r) 

XX. — Divide Table IL by the corresponding numbers of 
Table L, thus: — A (Table IL) 4- A (Table L), 
B -r- B, C ^ C, Ac, to R. 

UNITED STATES CURRENCY. — TABLE III. 

Exer. L — 2 divisor. Exer. V. — 6 divisor. Exer. IX. — 10 divisor. 
IL— 3 " VL— 7 " X.— 25 " 

IIL— 4 " VIL— 8 " XL— 84 " 

IV.— 5 " VIIL — 9 " XIL— 59 " 

Directions. — Exer. IIL Divide A (Table L) by 11, B by 21, 
C by 31, &c., and K by 101. Then divide L by 12, M by 22, N by 32, 
*c., and U by 102. 

Exer. IV. Divide A (Table IL) by 11, B by 21, C by 31, D by 41, 
E by 51, &c.f as in Exercise IIL (See Key. ) 
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TABLE n. 




TABLE m. 




nil. Mil. 
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679,438 




9,381,908,191 




6,319.434 




242,023 


A 


8,448,646,446 


A 


3,402 els. 


' 442,202 


B 


6,688,286,466 


B 


1,811 m. 




442,200 


C 


868,424,246 


C 


60 dol. 




240,220 


D 


606,486,644 


D 


403 ds. 




402,222 


E 


428,664,246 


E 


10 dol. 




331,110 


F 


75,351,535 


F 


121 m. 




303,211 


G 


73,735,353 


G 


8 cts. 




311,121 


H 


63,633,363 


H 


195 dol. 




342,221 


1 


63,131,633 


1 


2,000 m. 




221,121 


K 


33,713,565 


K 


715 dol. 




650,112 


L 


29,036,632 


L 


86 cts. 




404,201 


M 


19,241,747 


M 


7 dol. 




040,121 


N 


9,866,474 


N 


9 m. 




443,121 





9,673,342 





8,189 cts. 




552,232 


P 


9,477,773 


P 


908 m. 




243,110 


Q 


8,347,544 


Q 


4,003 cts. 




152,231 


R 


887,744 


R 


600 dol. 




435,112 


S 


347,664 


S 


6,001 cts. 




543,121 


T 


281,263 


T 


2,100 m. 




402,301 


U 


187,602 


U 


6,000 da. 
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MISCELLANEOUS WRITTEN PROBLEMS WHICH CONTAIN 
NOT MORE THAN THREE ELEMENTARY QUESTIONS. 

89. A farmer bought a horse for $65, a saddle for 16 
dollars, and a bridle for 8 dollars : how much did he 
pay for all ? 

90. A lady paid $200 for a piano, $37 for a sofa, and 
$20 for an easy-chair : how much did she pay for all ? 
How much had she left of a five-hundred-dollar bill ? 

/' 91. Julia bought 2 pieces of tape for 20 cents each, 2 
papers of pins for 26 cents, and a pair of scissors for 60 
cents: how much did she pay for all? How much 
change should she receive for a ten-dollar bill ? 

92. A farmer has 115 sheep in one lot, 75 in another, 
and 40 in his barnyard : how many sheep has he ? How 
many had he after selling 37 sheep ? 

93. James has 39 nuts in one pocket, and 14 less in 
another: how many has he in both? 

Anal. Steps. — 1. 'Find, hoto many nuts in Ike second pocket. 

If James has 14 nuts less iu the second pocket than in the first, he 
must have in the second pocket the difference of these numbers, or 
25 nuts. 

2. Find how many nuts in both. 

If James has 30 nuts in one pocket, and 25 nuts in another, ht 
must have in both the sum of these numbers, or 64 nuts. 

94. A man bought 40 sheep of three farmers. He 
bought 9 of the first, and 13 of the second : how many 
did he buy of the third? How many more must he 
buy to have 250 sheep ? 

95. A grocer had a tub of butter containing 48 
pounds. He sold 13 pounds to Mr. Jacob Wilson, and 
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15 pounds to John Huntsman : how many pounds were 
left? 

96. Mr. Clark paid $25.50 for a cow, and for a horse 
$56 more than he paid for the cow : how much did lio 
pay for both ? 

97. What is the difference between the cost of 6 
pieces of tape at four cents apiece, and of 4 yards of 
ribbon at 6 cents a yard ? 

Akal. Steps. — 1. Find cost qf tape, 

2. Find cost of ribbon. 

3. Find difference of cost 

98. How many cents must a boy have to buy 18 
apples at 3 cents apiece, and 14 cakes at 2 cents apiece ? 
How much change should he receive for a 5-dollar 
biU? 

99. I bought 6 barrels of pork at 11 dollars a barrel, 
and sold it for $89.47 : how much did I gain ? 

^ • 100. What is the cost of 13 sticks of candy at 2 cents 
apiece, and 12 poimds of raisins at 15 cents a pound ? 
I paid for these from a $5 bill, and spent the remainder 
for rice at 12 cents a pound : how many pounds did I 
buy? 

101. If 3 dresses of 16 yards each are cut from 86 
yards of calico, how many yards will be left ? 
j^ 102. A man started from home, and travelled 5 miles 
an hour for 13 hours, and then set out to return, at the 
rate of 6 miles per hour : how far was he from home, 
after having travelled 9 horn's? 

103. Henry and John started together, and travelled 
in the same direction. Henry walked 3 miles an hour, 
and John 4 miles an hour : how far apart were they at 
the end of 9 hours ? At the end of 48 hours ? 
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104. Robert and Joseph started together from home, 
and travelled in the same direction. Robert travelled 2 
miles an hour, and Joseph 4 miles an hour: how far 
were they apart at the end of 36 houra ? At the end 
of 6 days, travelling 8 hours each day ? 

105. The next week, Robert and Joseph started to- 
gether from home, and travelled in opposite directions. 
Robert travelled 2 miles an hour, and Joseph 3 miles 
an hour: how far were they apart at the end of 19 
hours ? At the end of 49 hours ? 

106. K 3 yards of cloth cost $27, what will 967 yards 
cost? 

Anal. Steps. — 1. Find the cost tf 1 yard, 

2. Find the coat ^ 967 yards. 
If 8 yards cost $27, 1 yard will cost 1 third of $27, which is $0, and 
967 yards will cost 967 times $9, or $8,703. 

107. If 7 oranges cost 63 cents, how much will 127 
oranges cost ? 149 oranges ? 

108. If 9 yards of tape cost 27 cents, how much will 
120 yards cost ? 346 yards ? 

109. If 7 sheep cost $56, how much will 821 sheep 
cost? 7,487 sheep? 

110. Susan can solve 80 problems in 8 days: how 
many can she solve in 76 days ? In 200 days, or a 
school-year ? 

111. I pay $84 for 12 sheep: how much must I pay 
for 196 sheep? For 9,327 sheep ? 

112. A man rode 75 miles in 25 hours : how far, at 
that rate, can he ride in 324 hours ? In 93 days of 24 
hours each ? 

113. A man travels 63 miles in 7 hours : how fiur, at 
that rate, can he ride in 72 hours? In 297 days of 24 
hours each ? 



■» 
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114. If 84 dollars are paid for 21 barrels of flour, how 
much must be paid for 9,386 baireLs ? 

115. How much will 8,437 hats cost, if 7 cost if21 ? 

116. How much can a pei*sou earn in 114 days, if he 
can earn #48 in 24 days ? How much in 30 days ? 

V 117. What must I pay for 2,746 apples, if 6 cost me 
25 cents ? If 9 cost 18 cents ? 

118. A farmer sold 114 calves at the rate of 2 calves 
for $24 : what did he receive for them ? 

119. If 36 men can dig a cellar in 18 days, how many 
men will be required to dig it in 3 days ? 

Ax ALVsis. — is days ai*e 6 times 3 days : therefore to do the work 
ill 3 days will take 6 times 36 men, or 216 men. 

120. If 4 men can dig a ditch in 40 days, how many 
men will be required to dig it in 5 days ? 

121. How long will it take 7 men to reap a field that 
28 men can reap in 2 days ? That 42 men can reap in 
5 days ? 

122. Two ships 168 miles apart sail directly toward 
each other, — one at the rate of 8 miles an hour, and 
the other at the rate of 4 miles an hour: how soon 
will they meet ? If they are 8,904 miles apart ? 

123. A man bought a number of lemons at the rate 
^ot 11 for 25 cents: how many could he buy for 250 

cents? 



I AvALte Stbps. — 1. Find how many Umes 11 letnotis can be bowjhl 

for 250 cents, 
2. Find tfie rmmber, 

124. When potatoes are sold at the rate of 4 barrels 
for 98, how many barrels must be given for 4 cwt. of 
I siunr at f 14 a htindred ? 



II — = — n 
Amu., Stkps. — 1. Mnd onlue of i barrel (^ potatoe*. ^^^^M 

2. Find entire value of the sagar. ^^^^H 

3. Find number qf barreU required. ^^^^^H 

125. How many dozen of eggs at 18 cents a dosen 1 
will pay for 9 gallons of molasaes at 86 cents a gallon ? 
How many will pay for 36 gallons ? 

126. When eggs are sold at 24 cents for 8, how many 
will it take to pay for 13 pounds of sugar at 6 cents a 
pound? For 926 pounds at 12 cents? 

127. How many gallons of molasses at 35 cents a I 
gallon will pay for 70 pounds of butter at 80 cents | 
a pound ? 67,280 pounds of butter / 

128. A man received 32 pounds of sugar in exchange 
for 920 pounds of butter at 16 cents a pound : what did 
the sugar cost him per pound ? 

129. A man bought 80 turkeys at the rate of 4 for 3 
dollars; he sold them for $80.30: did he make, or lose? 

^^pi^d how much ? ^^^^J 



■ Anal. Stepb. — 1. Find cost 1 Ittrkey. 
r 2. Find co^ of SO lurkirga. 

3. Mnd gain or Iom. 

130. A farmer bought 24 sheep for 60 dollars. At 
how much per head must he sell theui iu order to gain 
12 doUars ? To gain $3G ? 

131. 5 men bought a threshing-machine for $150. 
They rented it 4 weeks at ®10 a week, and then sold it 
for $100 : did they make, or lose ? and what was each 
man's share? ' 

132. 5 barrels of flour are worth $60: how many 
hundred weight of pork at $18 a hundred wd 3 bar- 
rels buy ? How many will 6 barrels htiy ? 

_ 133. 4 men agree to build a barn for $160 ; but, when 
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it is half built, 2 of the men quit work, and the re- 
mainder complete the job : how itiuch should each man 
receive ? 

An AX. Steps. — 1. Find what each man should receive for buUding 

Vie first ha^, 

2. Find what each man should receive for building 

the second liaJlf, 

3. Find the entire amount each man should receive, 

134. 4 men agree to chop 25 cords of wood for $48 ; 
but, when it is half done, 3 of the men quit, leaving 
the remaining man to finish the work. How shall the 
money be divided ? 

ANALYSIS SECTION V. 

Division. 

1. Illustration. 

2. Definitions 

3. Signs. 

4. Kinds. 

5. Axioms. 

6u Principles. 

7. Abstract Problems. 

a. Process, 

b. Analysis, 
e. Rule, 

d, Proqf. 
S, Concrete Problems. 

a. Formula. 

b. Analytical Steos* 

c. Analysis, 




SECTION vr, 



UHITED STATES CURRENCY. 

65. Unitbd States Cuhrency. 

Table. Notation. 

10 mills = 1 cant. ^ 

10 cents = 1 (linie. "si 

10 dimes = 1 dollar. '^ ^ ^ = I 

10 dollara -= 1 eagle. §,5.^ J^ 

eii.iu 

66. Table of Aliquot Parts. 

J dollar = SO cents. j dnllar = 



I 



i Odllar ' 



i dollar = 25 cents, 
I dollar ^20 cents. 
i dollar = IS^ cent?. 
^ dollar = 10 ceiita. 
67. The coins* of the United Statea are made 

• Tho silver Hvo 
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of gold, silver, nickel, and bronze (or copper), as 
follows : — 

Gold, the double-eagle, eagle, half-eagle, quarter- 
eagle, three-dollar and one-dollar pieces. 

Silver, the dollar, half-dollar, quarter-dollar and 
dime. 

JVickel, the five-cent and three-cent pieces. 

JBronze, one cent. 

08» Paper money consists of notes issued by the 
United States Treasury and banks as substitutes for 
coin. 

WRITTEN PROBLEMS. — REVIEW OF UNITED STATES 

CURRENCY. 

Problem. — (a.) How many times are 12i cents 

contained in $4 ? 

(J.) In $31 ? 

(a.) Process. (h.) Process. 

f0.125)H000(32 Ans. |0.125)$3,750(30 Ans. 

375 375 

250 

250 
Anaxysis. — (a.) 12 J cents = 125 mills. $4 = 4,000 mills. 125 

mills are contained in 4,000 mills 32 times. 
(6.) 12i cents = 125 mills. $3} = 3,750 mills. 125 
mills are contained in 3,750 mills 30 times: 
hence the following 

Rule. — Change the divisor and dividend to the lowest 
denomination found in either^ and divide as in . simple 
division. 

1. How many times are 3 cents contained in f 3 ? In 
$3.33? 

2. How many times are 5^ cents contained in $5i 1 
.Ini203i7 
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How many times are 20 cents contained i 
In«2? In $5.20? 

, How many times are $1.12i contained in $10.12i? 
In«12.37i? 

5. 94.40 are how many times 4 cents ? 40 centa ? 5i 
cents? 

6. 461 are how many times 25 cents ? 5 cents ? 9 
cents? 

BUSINESS PROBLEMS. 

7. A boy bought a book for $1, a slate for 50 cents, 
and a sponge for 12i cents : how much did he give for 
all? 

8. A lady bought some calico for 37i cents, and some 
lace for $li : what did she give for both ? 

9. A boy had a three-dollar bill ; he paid out f 1.37i : 
how much had he left ? 

Note for the Teacher. — The analyses to be used in tlie boIu- 
tiou of these problems are the same as those used in simple numbers. 

10. Lucy bought a book for 30 cents, an inkstand , 
for 62i cents, and some paper for 12^ cents: how much 
did she spend ? 

11. John liad |11.37i ; he gave 2i dollara to William : 
how rauuh had he left ? 

12. A boy earned $o| in a week ; he gave his fatlier 
iHi : how much had he left ? 

13. A boy found 30 cents ; he then earned 2i dollars^ 
how much had he in all? 

14. What will 120 apples come to at 2 centa apiece ? 
At 31 cents? At 2i cents? 

Sgnsw.— Recite Ike table at United StMae cxrmncy. (SG.] Qira Om Mtoto 
o/^qaoCpim. (66.) Natuellie goMcoUaoI aiean\Wi4%\*\«». IJtt.^ 
mtiia. Tiie nickel. The btuiiW). 
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15. If the interest on 1 dollar for one year is 6 cents, 
what is the interest on $347 ? On $276 ? 

16. K 1 eighth of a house is worth $371.26, what is 
8 eighths, or the whole house, worth ? 

17. A man gave $387.27i for 1 eighteenth of a ship : 
what is 15 eighteenths of the ship worth ? 

18. 1 sixth of a church cost $1397.87i : what did 5 
sixths of the church cost ? 6 sixths ? 

19. 1 ninth of a fewstory is worth $876.43 : what are 5 
ninths worth ? 9 ninths, or the whole ? 

:^'20. Seven boys had $12^ : how much is that apiece ? 

Analysis. — $12} are equal to 12,500 mills. 1 boy must have had 
1 seventh of 12,600 mills, which is 1,785+ mills, or $1,785. 

21. If 9 boys earned $4i, how much did 1 boy earn ? 
If they earned 5i ? $10.87i ? 

22. If I give $1.37i for a book, how much will 2 
copies cost ? 27 copies ? 1,002 copies ? 

23. If 1 pound of beef cost 16i cents, how much will 
3 pounds cost ? 307 pounds ? 4,003 pounds ? 

24. 7 pounds of sugar cost $1.17 : how much is that 
per pound ? If it cost $1.20 ? K it cost $li ? 

25. 8 pounds of cheese cost I of a dollar : how much 
was that a pound ? If it cost $li ? 

26. I have a dollar-bill : how many oranges can I buy 
with it at 5 cents apiece ? At 2^ cents ? 

27. How many pounds of beef can be bought for 
$91.62^ at 12i cents per pound ? 

28. How many oranges can be bought for $14.80 at 
5 cents apiece ? At 2i cents ? 

29. How many pounds of rice can be bo\v^\» lost 
•4.82 St 4 cents per pound ? At 8 ceute pet ^wxxdL^l 
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30. At 50 cents a vard. how inanv vuitls of p\nth nun ' 
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30. At 50 cents a yard, how many yui-ds of cloth can 
be bought for $12? For $816 ? For $9,2181 ? 

31. How much will 75 baskets of peaches cost at 
Jll.621 per basket? At*1.871? AtSOieents? 

32. What will 117 pounds of beef cost at 16^ cents 
per pound? At 12i cents? At 16 cents? 

33. What must I give for 1 yai-d of lace, if 7 yards 
co3tS!7.50? $133? *9.87J? 

34. Wliat must I give for 93 bushels of potatoes, if 
13 bushels cost «8.97 ? 811.882? $13? 

ifj. What will 17 pounds of sugar cost, if 190 pounds 
cost $38? $36.10? $28^? $33.44? 

36. What must I pay per gallon for vinegar, if 63 
gallons cost $oO ? $35? 

37. A boy hail $4.00 ; he gave away 12i cents : how 
much had he left ? 

38. If the interest on 1 dollar for a year is 5i cents, 
how much will it be on |20 ? On $75 ? On $375 ? 

39. If the interest on 1 dollar for a year is 7J cents, 
how much will it be for 3 years ' For 30 jeai-s ? 

40. If the interest on 1 dollar for a year is 7J cents, 
how much wiU it be for m ? For $2,003 ? 

41. What cost 15 pounds of lea at 37 cents per 
pound, 19 pounds of coffee at 13i uents per pound, 46 
gallons of molasses at $0.37i per gallon, and 37 gallons 
of vinegar at 11 cents per gallon ? 

42. What cost 37 chests of tea at $37.46 each ; 37 
bags of coffee, 97 pounds each, at $0.12i per pound; 
49 casks of rice at $42 each ; and 60 barrels of oil, 38 
gallons each, at $1.08 per gallon? 

43. What cost 49.748 feet of boajds at $0.03 per foot, 
18,764 shinghA at i cent eac\i,9aT.'&'W wy,iare 
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boards at 3 cents per foot, and 49,187 lath at 3i cents 
each? 

44. What cost 46 bushels of turnips at $0.36 per 
bushel, 97 bushels of carrots at $0.25 per bushel, 47 
bushels of beets at 63 cents per bushel, and 138 bushels 
of potatoes at $0.87^ per bushel ? 



BILLS. 

69. A Bill or Invoice of Goods is a written 
statement of the goods purchased, given by the seller to 
the buyer. 

The Debtor is the party who owes. 

The Creditor is the party who is owed. 

An Account is a bill which contains both debit 
and credit items. 

The teacher should dictate simple bills like the following, requir- 
ing, in the solutiou, the business fonn to be strictly observed. 

Nisw York, July 1, 1875. 

J. W. SCHEBIIERHOBN & Co., 

To ScBiBNEB, Armstrong, & Co., Dr. 



ms. — 

AprD. 10. 

" 10. 

Kay IOl 



Hay 25. 



To 26 Shekkm's Ob. I/Ohb. at $1.75 
** 200 First LeasoiiH at 2Sc 
** 500 Piinmry Aiitb. at 30c 



Lmb 20 per cent 



Ca 



By Sdiool apparatiw 

Less 10 per ceiit 

Balance due 8. A. & Co. 

Received Payment, 



$43 

50 

150 


75 


243 ! 75 

48 i 75 


137 





195 



13 



70 



123 



1 1 §71 



30 
70 



ScRiBNER, Armstrong, & Co., 

per Valenti^'E.* 



* When a derk or agent receipts a bill, be writes the ftV^\A\.>iT« ol \^\« tAti\^ «xA 
tttachf liM own Mn fnetor or agent. 
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TllfSKA, EAXq Sept 3^ 

Mr. T. H. CeuHCH, 

Bo'lof L. T. Gaok, 
HI pounds of Hugar, at $0.09^ per pound, 

3 hh(L uiolasGes, 03 gallons each, at $0.27 per gal., 
5 caskg of rice, 285 pounds eacli, tit t0.05 per pound, 
2 cheats of t«a, SO pounds eucli, at (0.90 pvr pound, 

4 barrels of oil, 31 gallojis each, at (0.87^ per gaL 



f 

^^^ Leavexitortb, April EI, 

Hr. Thob. Schoi.es, 

To T. W. SCUDDBB, Dk. 

1815. 

Jan. n. To 72 tons coal at t8.()2i per ton, 
April 8. " In curds oak wood at (7.25 par cord, 
" 25. " IS cords pine wood at ((1.33J per, cord. 



BeptMBK 1 
. GAOK, ' 



46. 



Ma-vchesteb, VM., Juue IT, ISli 

Mr. Z. F. Riley, 

Bo't (it William Pkatt, 
69 pieces of carpeting, 47 yards eacli, at (1.13 per yd. 
87 " of Brussels do, 35 " at ^1,87^ " 
147 " of sheeting, 47 " at (O.OsJ " 
878 " of calico, 39 " at (0.08 " 



47. 



is the baluiiee due T, W, Scudder? 

SoDTDUtPTON, HAsa,, Hinh 3, ISIiL 

Henev Eosb & Co,, 

Bo't of MosEB Atwood ft Go, 

66 slioveU, at 90,60, 
06 spades, at $0.80, 
IS plot^hs, al (11.00, 
28 handsaws, at (3.50. 
14 haiumere, at (0.02. 

Becdved payment, 



I 
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^^' Newark, N.J , Sept. 29, 1875b 

Mr. J. P. Huntsman, 

BoH of A. Wakd & Son, 
37 chests of green tea, at $23.75. 

42 chests of black do., at $17.50. 

43 casks of wine, at $99.00. 

12 crates of Liverpool ware, at $75.00. 
19 barrels Genesee flour, at $7.00. 
23 bushels rye, at $1.52. 



60. 

Mr. Ltman a. Bubr, 



$ 

Butternuts, N.Y., May 3, 1875. 

Bo't of Henry Fisk, 



69 chests of tea, at $55.65. 
126 bags of coffee, 100 pounds each, at $0.12^. 
167 boxes of raisins, at $2.75. 
800 bags of almonds, at $18.50. 
9,004 barrels of shad, at $7.50. 



$ 

Received payment, 

Henry Fisk. 
ANALYSIS, SECTION VL 

United States Currency. 

1. ILLUSTBATIOK. 6. FUNDAMENTAL OPERATIONS. 

2. TABLE. "• ^y^f^' 

0, Analysis, 

3. Conro. Y^ Applications. 

4. Paper Currency. a. Formula. 

5. IHVOICB, OB BILL. *' ^««fy'*^«' ^'^P'' 

c. Analysis, 

TEST QUESTIONS FOR EXAMINATION. 

To THE Teacher. — It Is very important that each pupil should 
be subjected to a searching examination before leaving the Funda- 
mental Rules and United States currency. A standard of about 
tighiy-fioe per cent should be required to entitle him to proceed. 
The examination should test the pupils upon the following points : — 

1. BapUUJty cmd accujacy in abstract operations. 

2. FamiUaritif wiih the terms and (2^»iti(m8, aad kaiywUd^e of l^c^i 
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3. Ability to analyze problems of not more tfian three elementary 
questions. 

The pupil must not be expected to understand the principles of 
notation, or to explain multiplication and division. The task is too 
severe. Children easily commit to memoi-y, but do not readily under- 
stand principles. Better leave these explanations until the mind is 

more matured. 

40. What is multlplicatioii? MultiplicHtion is a short method of what? Can 
all problems in addition be done by multiplication? Can all problems in multipli- 
cation be done by addition? What is the difference between a problem that can 
be done only by addition, and one that can be more easily done by multiplication? 
Ans. — In onct the numbers to be added are equal : in the other j they are uneqtLaL 
Wliat is the answer called in addition ? What is it called in nuUtiplication? 

41. What is the nmltlpllcand? Has the multiplicand any con-espondhig 
number In addition ? Add 184 to itself. What is the 184 called in addition ? Can 
the problem be done by multiplication ? What is the 184 called in nmltiplication ? 

49. Wliat is the multiplier? Wliat does the multiplier show? Wliat do we 
call the number tliat shows how many times the 184 is taken? 

43. What is the product? To what in addition does the product correspond? 
[The teacher should show at the blackboard the real difference between addition 
and multiplication.] 

44. Which are the factors? What is the meaning of " factor*'? How many 
terms in multiplication? Wliich two do we multiply together to make the 
third? Which two terms must be given in order to find the third? If the multi- 
plicand and multiplier are given, how can the pi-oduct be found? If the product 
and multiplier are given, how can the multiplicand be found? If the product and 
multiplicand are given, how can the multiplier be found? Illustrate each. 

45. What is tlie sign of nmltiplication? How is it used? Should the multi- 
plier be placed before, or after, the Bign? Wliere should the product be placed? 
What sign should be placed between the factors and the product? 

46. What is the axiom of nmltiplication? Illusti*ate it. Wliat is the axiom 
of addition? Can unlike thhigs be added together? Can tiihigs be subtracted 
from unlike tilings? Give an illustration. 

47. Give an example in which the multiplicand is abstract. In which it is 
concrete. What is always abstract? What is like the multiplicand? 

48. How should the numbers be written in multiplication? Must the multi- 
plier be written under tlie multiplicand? Is the less number alwaj's the multi- 
plier? Does it make any difference in the result, which number is used as the 
multiplier? Wliere should tlie products of the figures be placed? Why? What 
is a rule? What is the rule for multiplication? How may you prove an answer 
in multiplication? 

49. How may numbers be multiplied by 10? by 100? by 1,000, &c.? 

50. Give the table of United States currency. Show how dollars can be 
changed to mills ; to cents. 

51 . What is division ? Is there any other way of finding how many times one 
number contains another? Axs.— J?y subtraction. Illustrate. 

Review. — Whtit can be said of paper money? {^^) "What is an invoice, or billf 
(eP.J JVJiat ia meant by debtor? By creditor? An aAfiOttuU 
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69. Whiit is the diyidend? 

ftS. WHat is the diviBor? 

54. What is the quotient? To what term in division does the mimt£nd corre- 
spond? To what does the tubtrahend correspond? How many times is 6 con- 
tained in 18 ? How many times can 6 be subti-acted from 18 ? Has the quotient 3 
any ootreeponding number in subtraction ? In subtraction, how many times is 
the subtrahend taken from the minuend? In division, how many times ii the 
divisor contained in the dividend? Towliat does the remainder in subtraoiion 
correspond in division ? 

56. What is the remainder in division ? What is the remainder in subtraction ? 

66. What is the sign of division ? Illustrate the use of the sign of division. 
Is the sign placed before, or after, the divisor? What sign is placed l>etween 
the divisor and quotient, when it is to be shown that 18 divided by G is 3? 

67. In what does the fractional sign of division consist? How are the num- 
bers written ? Which is the dividend ? Which is the divisor ? Illustrate the use 
c^ both signs, and show their difference. 

68 A 59. What is the difference between short division and long division? 

60. Give and illustrate the axiom of division. 

61* Olve an example in which the dividend is abstract; one in which it is 
concrete When the divisor is abstract, what is the quotient like? When the 
divisor is concrete, what is the quotient? 

62. Give the analysis of a problem in short division. Repeat the rule. 
State the method of proof. Wliat is the remainder in division ? ' How can a 
remainder be changed to a fractional quotient? What is the answer called in 
division? What is to be done with the fractional quotient? 

63. How may a number be divided by 10, 100, 1,000, &c. By this means change 
mlDs to dollars, cents to dollars, mills to cents. 

64. What is the metho<l of long division? Repeat the nile for long division. 
What is the first step in long division? The second? The third? Tlie fourth? 
Wlien the next figure is brought down to the remainder, and it will not then con- 
tain the divisor, what is to be done? If the product of the divisor and the 
quotient figure is more tlian the partial dividend, what does it show? If any 
remainder equals or exceeds the divisor, what does it show ? What is the oppo- 
site of division? How can division be proved? How can multipUcation be 
proved? How does multiplying the divisor affect the quotient? Ilow does 
multiplying the dividend affect the quotient? How does dividing the divisor 
affect the quotient? 

65. What is the currency of the United States? Wlien was it adopted? 
Aks. — 1786. What are the denominations? In business, liow are eagles read? 
How are dimes read? Which denomination of United States money is the unit? 
How many cents make a dollar? How many mills make a cent? A dime? 
A doUar? 

66. Howmanycentsinalialf-doUar? In a quarter-dollar? In three quarter^ 
dollars? How many cents in I eighth of a dollar? In 1 tenth? In 1 fifth? In 2 
fifths? A mill is what part of a cent? A cent is what part of a dollar? Into 
how many parts is a cent divided? What are the parts called? 

67. What are cohis? Of what are coins made? What is the place called 
where tliey are made ? What metals are called precious ? WUVcVk x^tfttVow^ Tc\«k\.«\ 
is worth the meet? What are the gold cohis of the United a\A\iOa^ *t\vft %V\\<!a 
eoiasF Tbenlekel? The bronze y 

SS* What i9 meant by paper moaey? 
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69. What is a bill or invoice of goods? By whom are bUls given? What ia 
their use? What is a debtor? What is a creditor? When is a bill called an 
account? Write a bill on the blackboard. Write an account. What is it to 
receipt a bill? Is the bill receipted by the debtor, or by the creditor? How is 
a bill receipted by a clerk or agent? 

GENERAL QCJESTI0N8 IN UNITED STATES CURRENCY. 

How are dollars reduced to cents? Wliich of the fundamental rules is used 
to reduce dollars to cents? Cents to mills? Mills to cents? Mills to doUars? 
Cents to dollars? Cents to mills? Give the formula for reducing f2 to cents. 
600 cents to dollars. 4 cents to mills. 80 mills to cents. 6,000 mills to dollars. 
Recite the rule for reducing dollars to cents. Dollars to mills. Mills to cents. 
Mills to dollai-s. Cents to dollars. Cents to mills. 

How are numbers in Federal money added? Can dollars be added to cents? 
Cents to mills? Mills to dollars? How are the numbers written? Why? MThat 
is the answer called? How may the answer be proved? How many places do 
mills take? Cents? Where is the decimal point placed in the answer? What 
sign is placed before dollai-s? 

What is subtraction of United States money? How are the numbers written ? 
Which is the subtrahend? Which the minuend? Which the remainder? 
Can cents be taken from dollars? Mills from cents. Cents from cents? Show 
at the blackboard how 1,000 mills can be taken from a thousand cents. A thou- 
sand mills from a thousand dollars. A tliousand cents from a thousand dollars. 
How may subtraction be proved? What is the opposite of subtraction? 

What is multiplication ? What do we call the number to be multiplied ? Show 
at the blackboard how 1 dollar 1 cent and 1 mill can be multiplied by 100? 
Which ia tlie multiplicand? Which the multiplier? Which the product? How 
should the product be written? The cost of 2 apples is how many times as much 
as the cost of 1 apple? 20 cows are how many times as many as 1 cow? The cost 
of 20 cows is how many times as much as the cost of 1 cow? How may multipli- 
cation be proved? 

What is division? Wliat do we call the number to be divided? What do we 
call the number by which we divide? What is the answer called? When 
the dividend is divided into equal parts, of what denomination is the quotient? 
Is it like, or unlike, the dividend? When the dividend is cents, what is the 
quotient? Wlien the dividend is mills what is the quotient? When we want to 
find how many times one sum of money is contained in another, what must first 
be done ? Axs. — If they are unlike^ reduce them to the same denomiiuition. If the 
divisor is mills, and the dividend is cents, what must be done? Wliat if the 
divisor is dollars and cents, and the dividend is dollars? If the divisor is cents 
and mills, and the dividend is dollars and cents? If the divisor is mills, and the 
dividend is dollars? If the dividend is cents, and the divisor is dollars? How 
many times are 6 cents contained in 6 dollars? 20 mills in 20 dollars? 6 dimes in 
6 eagles ? 1 mill in I eagle ? 1 dime in 1 dollar ? Divide 20 dollars into 6 equal parts ? 
Into 4 equal parts ? Into 3 equal parts ? Ans. — $6,666+. Why reduce the dollant 
to mills before dividing? Ans. — That the remainder may be mills , and therefore qf 
wmail value. What does tlie sign plus after the answer show? What is 1 third of 30 
cents ? 1 third of 1 mills ? What is it customary in business to do with the remain- 
der of mills? Ans. — When it equals or exceeds 5, add one to the mills; (/* lesSf 
r^c^ // cts qfTW value. Iii tlie final aiuswer, w\\al \* do\\« with the mills ? Ans. — 
A^Jfew /Ae mills equal or exceed 6, aAd onk to the cents ; i/ le88,T«iea ih«nu 



SECTION VII. 

THE OBEATEST COMMON DIVISOR. 

Note to the Teacher. — There are many who prefer to teach 
compound nomhers, and their application to the transactions of the 
shop, store, and market, before common and decimal fractions. This 
book is so arranged, that no difficulty will be experienced by the 
teacher or pupil in omitting the latter subjects (Sections VII., VIIL, 
IX. ), and in taldng them up after denominate numbers. 

The practical value of the greatest common divisor and the least 
common multiple is very slight indeed, as they are seldom used, except 
in school-books. Cancellation is of more utility; but in business 
transactions its importance has been overrated. 

When 2 and 3 are multiplied together, the product, 6, is said to be 
a composite number; and the numbers multiplied together are said 
to be factors of 6. A number that cannot be so produced by the 
multiplication of factors is said to be a prime number, and can have no 
divUfor; as, 2, 3, 7, 11, &c. Since 2 and 3, the factors of 6, are prime 
numbers, they are said to be the prime factors of 6. 

70. A Composite Number is one produced by 
the multiplication of two or more factors.* 

71* A Prime Number is one that cannot be 
produced by the multiplication of factors. Numbers 
are said to be prime to each other when they have no 
common factor or divisor. 

72. A Fiwtor, or Divisor, of a number is one 
of the numbers which multiplied together will produce 
it. When the factor is a prime number, it is said to be 
a prime factor. 



* The words foelor and divisor refer to factors and div\&OTO V>baii\> «s^ Viv\a\^ 
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73. To RESOLVE A NUMBER INTO ITS PrIMB FAC- 
TORS. 

Problem. — What are the prime factors of 60? 

Analysis. — (1.) By trial, 60 is found to be 
the product of tlie prime factor 2, and the com- 
posite factor 30. 

(2.) 30 is the product of the prime factor 2^ 
and the composite factor 15. 

(3.) 15 is the product of the prime factors 3 
and 5. 

Conclusion. — Therefore by trial the prime 
factors of 60 are found tobe2X2x3X5. 

Rule. — Divide by the least prime factor^ and each 
quotient ly its least prime factor^ until a quotient is found 
which is a prime factor. The several divisors and the 
last quotient are the factors required. 

What are the prime factors of the following iiumbers ? 



Process. 


2 


60 


2 


30 


3 


15 




5 


«0 = 2X 


2X3X5 



1. 


24. 


7. 145. 


13. 


864. 


19. 


8148. 


2. 


36. 


8. 225. 


14. 


946. 


20. 


719. 


3. 


48. 


9. 796. 


16. 


820. 


21. 


913. 


4. 


144. 


10. 676. 


16. 


.600. 


22. 


24024. 


5. 


120. 


11. 256. 


17. 


966. 


23. 


645. 


6. 


136. 


12. 344. 


18. 


7007. 


24. 


840. 



The numbers 8 and 12 can both be divided by 2 and 4 : hence 2 
and 4 are said to be common factors, or cmwnon cUvisora, of 8 and 12. 
Since 4 is the greatest number that will divide both 8 and 12, 4 is said 
to be tlie grecUest conwion divisor, or factor, of 8 and 12: hence, 

74. The Greatest Common Divisor, or factor, 
of two or more numbers is the greatest number that 
will divide each of them without a remainder. 



Review. — Define a unit. (l.> A uvuwbeY. (2.> A ooiicreto number. (3.) A 
dsnomwAte number, (-1.) An abstract ttu\ub«t. (jS,'^ 
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TO FIND THE GREATEST COMMON DIVISOR OP TWO OR 

MORE NUMBERS. 

Pboblem. — Find the greatest common divisor of 
6, 12, and 18. 

Process. Analysis. — By inspection we find that S and 

^^3X2 2 are the only common factoi*s, or divisors, of 6, 

^^==3X2X2 12, and 18 : hence the product of 3 and 2, or 6, is 

18 =5 3 X 2 X 3 the greatest common divisor of 6, 12, and 18. 

Rule. — Resolve the numbers into their prime factors. 
The product of the factors which are common to all the 
^umbers vnll he the greatest common divisor. 

Find the greatest common divisors 

25. Of 6, 12. Of 8, 12, 16. Of 24, 30, 36. 

26. Of 9, 16, 21. Of 16, 20, 28. Of 36, 42, 88. 

27. Of 36, 81, 136. Of 39, 65, 104. Of 72, 168. 

28. Of 78, 234, 468. Of 16, 60, 72, 96. 

When numbers cannot be easily factored, the pupil 
may use the following 

Rule. — I. Divide the greater number by the less : if 
a renminder appears^ divide the preceding divisor by it ; 
and so continue to divide the last divisor by the last 
remainder^ until nothing remains. The last divisor used 
is the greatest common divisor, 

II. When there are more than two numbers^ find the 
greatest common divisor of two of them^ then of that 
diinsor and one of the other numbers^ S^c, The last 
divisor toill he the greatest common divisor. 



Rbvisw.— Define notntian. (7.) For what is the Roman notation. xiAftdJ^ V^^ 
What letters are used ? Whnt is the value of each? How doe& -rayoa^in^ 9^\b\.Vii 
•if eei H» nUaa? How is 9 represen ted ? Howll? 
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EXAMPLES. 

29. Find the greatest common divisor of 2219 and 
4501. 

30. Find the greatest common divisor of 16082 and 
25762. 

31. Find the greatest common divisor of 1496, 2312, 
and 10761. 

32. Find the greatest common divisor of 3298 and 
10761. 

TO FEND THE LEAST COMMON MULTIPLE OF TWO OR 

MORE NUMBERS. 

When a number, as 20, can be divided by an integral number, 
as 5, without a fractional quotient, it is said to be a multiple of that 
number. When a number, as 20, can be so divided by two or more 
numbers, as by 4 and 5, it is said to be a cotninon multiple of those num- 
bers. Since 20 is the least number that can be so divided by 4 and 5, 
20 is said to be the least common multiple of 4 and 5. 

75. A Common Multiple of two or more num- 
bers is a number which can be divided by each of them 
without a remainder. 

76. A Least Com^mon Multiple of two or more 
numbers is the least number which can be divided by 
each of them without a remainder. 

Problem. — What is the least common multiple of 
6, 12, and 18 ? 

PROCESS. Analysis. — Resolve the numbers 6, 12, and 

6 = 3X2 ^^ "^*^ their prime factors. A multiple to be 

12 = 3X2X2 divided by 18 must contain all the factors of 18, 

18 = 3X3X2 or 3X3X2: to be divided by 12, it must con- 

tain also the additional factor 2, not found in 
8X3X2X2 = 36 ^8. All the factors of 6 are found in 12 and 18: 
Aence the factors of the multiple are ax^X^X^'==^. ^V3m» 80 is 
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the least number divisible by 6, 12, and IS, it is also the least common 
multiple of these numbers. 

The following process aud rule have the advantage of brevity. 

Problem. — What is the least common multiple of 
84, 16, 15, 20, and 8? 



2 


24 


16 


15 


20 


^' 


2 


12 


S 


15 


10 




2 


6 


4 


15 


?* 






3* 


2 


15 







2X2X2X2X15 = 240 least common multiple. 

Rule. — 1. Write the numbers in a horizontal line, 
and cancel those which are factors of any of the rest. 

II. Divide by the smallest number that will divide them 
without a remainder, and write the quotients and un- 
divided numbers below. 

III. Cancel and divide as before, until no number will 
divide two of them without a remainder. The product 
of the divisors and undivided numbers is the least common 
multiple. 

Find the least common multiple of 

33. Of 10, 6, 18, 15. 40. Of 8, 9, 55, 49. 

34. Of 24, 16, 15, 20. 41. Of 720, 886, 1,736. 
36. Of 25, 60, 72, 85. 42. Of 8, 12, 16, 24, 36, 

36. Of 63, 12, 84, 72. 48, 72, 144. 

37. Of 54, 81, 14, 63. 43. Of 3, 7, 5, 9, 186. 

38. Of 12, 72, 36, 144. 44. Of 5, 3, 7, 9, 91. 

39. Of 1, 2, 3, 4, 5, 6, 7, 45. Of 4, 3, 6, 7, 8, 16, 19. 

8, 9. 46. Of 4, 8, 12, 24, 48, 84. 



* See process. Cancel the 8 because it is a factoi ot ^\, 8^^ ^ vQdL^\^ftx^^^^ 
they juv Jik^on of 15. 
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CANCELLATION. 

77. Cancellation. When one number is to be 
divided by another, the process may often be shortened 
by striking out factors common to both divisor and 
dividend. This process is called cancellation. 

Problem. — Divide 28 by 14. 



PBOCESS. 



Analysis. — Since the dividend, 28, is 
DWdend. Diviwr. Quotient composcd of the factOFS 7X2X2, and the 

28 -7- 14 = 2 divisor, 14, is composed of llie factors, 

(/ X 2 X 2) -=- (7 X <2) = 2 '7 X 2, if the faqtors 7 X 2 in the dividend 

are cancelled, and the equal factors, 7X2, 
in the divisor, are cancelled, the quotient of 
the remaining factor will still he 2 : hence, 

75. Principles. — I. Cancelling a factor of a number 
divides the number by that factor. 

II. Cancelling equal factors in both numbers will not 
change the quotient. 

Problem. — Divide 11 X 3 X 4 by 11 X 6. 



PROCESS. 

2 
Dividend XXX?iXi 



Divisor JLXXfi 



= 2 Quotient 



RitIjE. — Write the dividend over the divisor ^ and car 
eel all common factors. 

47. Divide 48 X 3 X 4 by 8 X 7 X 6. 

48. Divide 40 X 10 X 3 by 5 X 6 X 2. 

49. Divide 25 X 7 X 19 by 5 X 48 X 2. 

60. Divide 21 x 21 X 25 by 7 X 5 X 6. 

61. Divide 4 X 13 x 8 by 2 x 6. 

62. Divide 81 X 8 x 3 by 2 X 27. 

S3. (^^X 3 X 4 X 9) -T- {4 X a X «^ = N^^^^? 
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64. (7x4x8x2)-r(8x4x2) = what? 

65. 144-?- (8 X 4 X 2) =what? 

66. (6 X 8 X 9) -f- 120 = what? 

57.'X'^ti<'^i = what? 

824 

58. A farmer sells 46 bushels of apples worth 40 
cents a bushel, and receives in payment 20 pounds of 
tea. What is the tea worth per pound ? 

59. How many tons of hay, at $16 per ton, must be 
given for 12 barrels of flour, at $8 per barrel ? 

60. A fEuiner exchanged 9 tubs of butter, each con- 
taining 66 poimds, worth 25 cents per pound, for 4 
chests of tea containing 42 pounds each. What was 
the price per pound of the tea? 

Note. — Additional examples should be dictated by the teacher, or 
placed on the blackboard to be copied, and solved, at seats. 

ANALYSIS OF SECTION VH. 

I. Composite Numbers. II. Least Common Multiple. 

1. iLLUSTBATIOSr. 1. ILLUSTRATION. 

2. Pbhie Numbers. 2. DEFmrrioKS. 

3. Pbdcs Facttors. 3. Problems. 

4. Composite Numbers. (a.) Analysis, 

5. .Greatest Common Ditisor. (6.) Bute. 

(a.) D^nition* 
(b,) Probiems, 

(c.) Analysis. HI. Cancellation. 



id.) Bule. 



1. Illustration. 

2. Principles. 

3. Problems. 

(a.) Analysis. 
{¥.) Rule. 




I 



PEACTI0N8. 



1. What is meant by haWes ? By fifths ? By thirds ? 
By eighths? By ninths? By sevenths? 

2. How lire halves obtained? How thirds? How 
fifths ? How sevenths ? 

3. In how many ways are sixths obtained ? 

Ans. — By dividing a u-nit into six equal parts, or 
dividing halves each into 3 equal parts, or thirds each 
into 2 equal parts. 

How can quarters be obtained? eighths? tenths? 

4. Point out the unit in the picture, halves, thirda, 
fifths, eighths, tenths, ninths, fourths, sevenths. 

5. Into how many equal parts must a unit be divided 
to make halves? thirds? fifths? tenths? eighths, &c.? 

6. How do halves compare in size with thirds? 
Halves with fourths? Thirds with sixths? Fiftha 
with tenths? Ninths witli sevenths? Foui-tha 
eighths' yjD 






~7. How is the size of the parts affected by cutting 
the unit into a larger number of equal parts? By 
cutting into a less number of equal parts ? 




4 EourthB {{}. 5 lifUis (f), 

8. When an apple is divided into two equ;d parts, 
what are the parts called ? What is one of the parta 
called ? What is eaeh of the parts called ? 

9. When a pear is divided into three equal parts, what 
are the parts called 7 What is any one of the parta 
called ? 

10. When an orange is divided into four equal parta, 
what are the parts called? What is each of the parts 
called? 

11. Three thirds of a pear are equal to how many 
whole pears ? Five fifths of a melon are equal to what ? 

When anything, or number, is divided into equal parta, nneormore 
of these equal parU is culled & fraction: one of these equal parta Ig 
sonietimes called a /TaeltoncU tfnit. 

ThBt which shows the number of equal parts into which a thing, 
or number, is divided is called the denoiidnatm; and shows the size at 
tb« parts. 
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One (rf the equal parta at a thing, or number, Is called one-hii{f, oi 

one-Uiinl, or o«e/o«rtA, Ac, Two or more of the equal pans ai'e 
called Imo-thirde, two-/ourlhn, three-fiftla, Ac, 

That which shows how manj/ of the equal parta are exprefiscd U 
called Ihe niunerofor. 



When all the parta represented 



leaa than a single thing, or unit, 
the expression Is said to be a 
proper fraelioa ; as, I third. 
2 fourths, 3 fifths. When all 
the parts represented equal, 
or exceed, a single thing, 
the expreaaion is said to be 
an Improper fraction; as, 
5 halves, 3 thirds. When 
more parts of a single thing, 

called a mixed number; as, 2^ 



79, A Fraction is one or more equal parts of a 
niiit, as, i, |, |. 

80. The Denominator shows into how many 
equal parts the thing, or number, is divided ; as, in |, 
the denominator 4 shows that the unit is divided into 
four equal parts. 

t the denominator 




81. The Numerator shows how many of the 

equal parts are included in the fraction; as, in |, the 
numerator 3 denotes that three of the five equal parts 
are expressed by the fraction. 



t the 



of 



► 



82. A Proper Fraction is one whose value is 
less than a unit ; as, |, \t, |, 

ExEEciHt:. — Write twenty proper icacUuits, mi \*i\i ■why s' 
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83m An Improper Fraction is one whose value 
IS equal to, or greater than, a unit ; as, ^, j|^, f . 

ExBBCiss. — Write twenty improper fractions, and tell why so 
^led. 

84m A Mixed Number consists of an integer and 
A fraction; as, 2|, b\. The sign -f is understood be- 
tween the integer and the fraction. 

£x]»ci8K. — Write twenty mixed numbers, and tell why so called. 

8S. Principles. — I. The smaller the number of 
eqtud parts into which the unit is divided^ the greater is 
the size of each part. 

II. IVie greater the number of equal parts into which 
a unit is divided^ the smaller is the size of each part. 

Fractions may be written in words ; as, four-tenths, 
five-sevenths ; or by figures, thus, f , ^, f gSSSSKStor. 

ORAL fiXMtCISES. 

1. When an apple is divided into 3 equal parts, what 
are the parts called ? When divided into 4 equal parts ? 
WhtointoT? 

2. When an orange is divided into 8 equal parts, 
what are the parts called ? When divided into 4 equal 
parts? 11 parts ? 9 parts ? 6 parts ? 

3. When a peach is divided into 2 equal parts, what 
is each one of the parts called ? When divided into 5 
equal parts ? Into 3 equal parts ? Into 7 equal parts ? 
Into 11 equal parts ? 

4. When a melon is divided into 5 equal parts, what 
is 1 of the psarts called? What are 2 paiV^^ v^^^^'l 
8 parts? & parts? 



Si 
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5. When a pie is cut into 8 erjual parts, what are 2 
parts called ? 6 parts ? 3 parts ? 1 part ? 7 parts ? 4 parts ? 

6. What is meant by |, ^, J, J, &c.? 

Ans. — Bf/ one-half i» meant one of the two e^ua^ 
parts into which a thing, or number, is divided ; one-third 
is ONE of the THREE equal parts ; one-fifth is one of the 
FIVE equal parts ; ^c. 

1. What is meant by f , |, %, &c. ? 

Ass. — By two-thirds is rmeant TWO of the THREE eqiud 

parts into which a unit, or number of units, is divided. 

The term three-fifths means three of the five equal 

parts into which a unit, or number of units, is divided, ^c. 

I KoTE. — Wheh DO definite number of units la expressed, one unit 

' b aheaga vnderstood. 

8. When a melon is divided into six equal parts, 
what is one of the parts called? 
Ans. — One-sixth of a melon. 



REDUCTION OF FRACTIONS TO HIGHEB TERMS. 

ILLUSTBATIONS, 



■p^CP^trfP 



§!l - i 

Proni the above illastrationa ia deduced the following: — 
86. Principle. — Multiplying both terms of a frac- 
ti'on f-^ the fame number dwea not cFiotige its value. 
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ORAL, SLATE, AND BLACKBOARD EXERCISES. 

Write a series of ten equivalent fractions from each 
of the following, to be read as a class-exercise. 

PBOCESS. 

4= I = I = t =A=A=A=A= A. ««. 
4= I = * =A=A= A=^i= A. <«• 

(1.) (2.) (3.) (4.) (6.). (6.) (7.) (&) (9.) (W.) (U.) (12.1 



h 
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tV 
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T% 
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A 
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V^ 


A 


A 


tt 
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4 
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V^ 
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1^2 


T^ 


I'V 


1^ 


tV 


if 
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T^ 


A 


iV 


A 


T^ 
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tV 
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A 


^S 


'A 


A 


A 
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A 
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1 


\h 


1^ 


i* 


1^4 



Problem. — Change | to an equivalent fraction of 
the denomination of SOths. 

^^^j^^^ Akaltsis. — Since | of one unit is equal to ^, 

«xt«sft I of a unit will equal five times as many thirtieths, or 
fxl-tt jj 

In the same manner, reduce and analyze each of the 
following: — 

1. f to 21sts. 4. ^ to 22ds. 7. f to 60ths. 

2. f to 40ths. 5. ^ to 26ths. 8. | to 63ds. 

3. f to 86tbs. 6. f to 36ths. 9. ^ to 72ds. 



Rbyibw. — For what is the Arabic notation used? (9.) How mftw^ ^\;^»«& «xa 
tbfln? What la the ▼alne ot each ? What is the use of the cV^V^^^^ ^^^s^^c^ «xa 
taSOaA^OgitB? WluU iM the simple yalae of nfigare? {\(^,) vAiall\.Yie\ocv^N«\vA') Q^^-A 



■ ' 

^H 87, A fraction is at its lowest terms when its nu.— , 

^^K merntor and denominatoi- are prime to each other. .' 

P 



How many halves in | ? In | ? 

ILLUSTKATION, 



P'iM FRACTtONS. 

TO REDUCE A FRACTION TO ITS LOWEST TERMS, 

ts l.>^ , 

ILLUSTKATION, 

w 

I = i i = 1 

1. How many halves in j? In J? In ^? In jj? 
In,'!,? In I? In Ji? In ft? In,^? IT. Inji? 
InH? InA^? Inffs? InJift? 

2. Reduce I and -^ to their lowest terms. 

ILLUSTRATION. 



Akaltsib. — since every 2 tenths equals 1 .^flti, in i tenths there 
are as many fifthn as 2 (en(fl« are coiilained tiniea In 4 teittht, or J. 

3. Reduce -^ to its lowest terms, f. -^. -^. ^. 

Jl- «■ H- A- f- 81- «■ W- -tt- IS- «■ 



Rbview. 
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Brntion' (1 


2.) Itepcal ;l 
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rom right to 


left. 




. ri^t bj periods 






™«? (13.) 
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bj WnfolJ n 
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Peoblem. — (a.) How many fifths in ^^ ? (&•) In }^? 

FoBMULA. — 6. f|ilJ=|; or, 

(&.) Analysis. — Since every 12 sixtieths is equal to 1 fifth, in 24 
sixtieths, there are as many flJUu as 12 sixtieths are contained times 
tn 24 sixtieths, or 2 Jffth^ ({). 

From the above is deduced the following: — 
88m Peinciplb. — Dividing both terms of a fraction 
hy the same nurnber does not change its value. 
To reduce a fraction to its lowest terms, use the following: — 
Rule.- — Divide the numerator and the denominator 
of the fraction by any number that will divide them both 
withovt a remainder. Continue dividing in this way 
until no number greater than one will divide them. 
4. How many fourths in | ? In ^ ? W. In ^/^ ? 

Process. -3)^ 3)H 3)^1. 

6. Change ^ to thirds. :|^ to sevenths, W. \\ to 
fifths. II to thirds. 

6. Reduce ^ to ninths. ^ to fifths. W. \\ \o 
sevenths. ^ to sevenths. 

OBAL, SLATE, AND BLACKBOABD BXBBCISB8.* 

Reduce each of the following fractions to its lowest 
terms, to be read as a class-exercise. 
MODEL. (1.) (2.) (3.) (4.) (5.) (6.) (7.) 

I = i ^ f H 14 e il if 

i = i 1% I H tt M H tl 

l = f T^ A ^ tt II 11 H 

A = l H A I fJ il if if 

il = l 4i H J« ^ H H 11 

il = f ^ H M ^ II M li 

^— -^ ■ I — • " 

* Steee the fimetions used in buaiiieas tnuuaettons are few, and the tenneoC 
mort lie email, it fai of great importance that the pupils Should be able to recognlai 
the hnmt tenas of each ata fiance: hence the lax^e number o€ Umm ^MktcteMk 
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ISuoGBSTiON. — The greatest common divisor can be readily dis- 
covered by finding wliat part of the numerator is contained in the 
denominator; as, the whole, a half, a third, a fourth, &c. 

The following su^estions are valuable in discovering the divisor 
of a number: — 

1. Every evien number is divisible by 2; as, 384, 672. 

2. £very number ending with 5 or a zero is divisible by 5 ; as, 305, 
240. 

8. If the sum of the digits of any number is divisible by 3, the 
number itself is divisible by 3; as, 612, 822. 

7. What are the lowest terms of | ? Of ^ ? Of ^ ? 
Of ^? Of^? Of 3^2? TT. Offl? OffJ? Of 
i%? Of^? 

8. What are the lowest terms of ^g ? Of ^ ? Of 
fj? Ofil? Off§? Ofif? Of|S? TT. Of^g? 
Of ill? OfiJ^? 

9. What are the lowest terms of || ? Of |^? Of 
\W 0£ il? Of II? Of 1^? fT. Of ^^^? Of 

m? Of 118? 

10. What are the lowest terms of ^ ? ^^ ? ^ ? 
1^? ^0? l^'0? iV(y? W. ,3^,? ,3^,? Hi? ^^? 

11. What are the lowest terms of ^^ ? ^^^ ? i^ ? 
T«TJ? ih^ iW iVJ i^(ftj? W. J^? ^%? 2^? 

ill? ^0^8? UV 

12. What are the lowest terms of ^^ ? ^^ ? ^-^ ? 
1^0^? ^? m? W. ^? ,^? ^^,? ^5^? |«f? 

III? mv 

Always change fractions to the lowest terms 
permitted by the conditions op the work. 



Review. — What is mldltion? (17.) What is the enm of two or more niiin. 
bera? (18.) Deticribo the sign of addition. (10.) Show its nse. Deseribo the sigi 
•f equality. (20 ) Show its use. Describe the dollar-sign. (21 J 
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89. To CHANGB INTEGBAL OB MIXED NUMBEBS 
TO IMPBOPER FBACTIONS. 

Problem. — How many quarters in 2| apples? W. 
In 37^ oranges ? . 

Anaxysis. — Since in 1 apple 
Wbittkw Pbocbss. ^^^ ^g 4 quarters, in 2 apples 

^t there are 2 times 4 quarters, or 8 

* quarters, and 8 quarters and 3 

™ quarters are 11 quarters; hence 

4 2i=V. 

Rule. — Multiply the integral number by the denomi- 
nator of the fraction^ and to the product add the numerator, 
and write the result over the denominator. 

OBAL, SLATE, AND BLACKBOABD EXERCISES. 

Write the corresponding improper fraction for each 
of the following mixed numbers. 



MODEL. 


(1.) 


(2.) 


(3.) 


(4.) 


(5.) 


(6.) 


8J = V 


^ 


4| 


6| 


14| 


6f 


7f 


^-y 


H 


8^ 


4f 


llf 


2| 


8^ 


84=¥ 


6f 


H 


7f 


16| 


6A 


9A 


6J = V 


8| 


^ 


8f. 


14J 


8lV 


8i| 


6^ = V 


n 


6f 


13i 


13f 


4t^ 


H^ 


4| = V 


6| 


5f 


17f 


6 J 


8t^ 


5? 



WBITTEN KXAHPI.es. 

Change each of the following numbers to fractions. 

18. 42|. 17. 59^. 21. 413f 26. 917^. 

14. 28^. 18. 46f. 22. 682|. 26. 763^^. 

15. 91|. 19. 876|. 23. 83|. 27. 412||. 

16. 671- 20. 86|. 24. 413^. 

ITOTX. —For additional examples, see drill-card exercises. 
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90m To QHAKGB DCPBOPEB FRACTIONS TO INTEGRAL 
OR MIXED NUMBERS. 

Problem. — How many melons iu 15 halves ? 

FoRMTTT A- XP='7l Analysis. — Sind)3 in 2 halves there is 

' '' 1 melon, In 15 halves there are as many 
melons as 2 halves are contained times in 15 halves; or 7 with 1 
half remaining: hence ^ = 7^. 

Rule. — Divide the numerator by the denominator. 

ORAL, SLATK, AND BLACKBOABn EXERCISES. 

Write corresponding integral or mixed numbers for 
each of the following improper fractions. 

MODEL. (1.) (2.) (3.) (4.) (5.) (6.) (7.) 

V= 6f 4j!i i^ A^ If If fl i^ 

V= 9 ¥ ¥ ¥ U n U ¥ 

V=15| ^ S^ 3^ ^ l^^ y3 1^ 

V=ll| ^ i^ ff ^ II A^ ij^ 
V=13| i^ ^ ^ II II |i J^a 

ii= ^^ ¥ ¥ ¥ !? II n ¥ 

WBITTBir BXAMPLBS. 

Change the following fractions to integral or mixed 
numbers. 

28. 4f4, 4JA. 84. A^. 40. fiJ^. 46. f ff 

29. ^s., i|X. 35. AJ^; 41. ^^. 47. |^f. 
80. i|ii, ap.. 86. ^{S.. 42. ^/. 48. ^. 

31. iL|ii, i-p. 37. ^^. 43. 4i*- '*9- W- 

32. i^p, i^i. 88. m^. 44. J||. 60. i^^. 
83. H'^, iii. 39. i|p. 45. fff . 51. aJJ^. 

For additional examples, sec drill-card exercises. 
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ORAL REVIEW. 

1. How many thirds in 1 ? In 2? In 4? 

Analysis. —Since there are 3 thirds in 1, in 4 there are 4 times 8 
^^irds, ory. 

2. How many quarters in 2 melons? How many 
^^c^ iirths ? How many thirds ? Sixths ? Elevenths ? 

3. How many quarters in 2 yards? In 2\ yards? 
I x:t 2| yards ? In Of yards ? 

4. How many units in f ? In |? In f ? In f ? 
Ix^Jj/i? InJjf? InJ^? In^? 

5. How many apples in |? In J^? In J? In |? 

l^i J? 

6. How many ones in f ? In f ? In J^^? In J^? 

7. How many times 1 are -^ ? 

Analysis. — Since 3 thirds equal 1, 13 thirds will equal as many 
"Mines 1 as 3 tliirds are contained times in 13 thirds, or 4}. 

8. How many yards in -^ of a yard ? In ^ ? In J^fi- ? 

9. How many fifths in 3 apples? In 6| apples? 
In 3| oranges? In8|? 

10. How many halves in 1 apple ? How many quar- 
ters in I of an apple ? How many eighths in J of an 
apple ? 

!!• In ^ of an apple, how many eighths ? How many 
fourths ? How many sixteenths ? Eighteenths ? 

12. In 8| how many quarters ? Eighths ? Twelfths ? 
Sixteenths? Twentieths? Twenty-fourths? 



RSTiEW.^What is finbtniotion? (31 ) Name the terms of subtraotiou. (32, 
tS; M.) Deeeribe the nigii of subtraction. (35.) Show its use. Give the axioms 
■Md hi tabtraotion (96.) Analyze a short example in subtraction. (37.) By a 
ttEMnnfe nwfchod (38 ) What is the use of a parenthesis? (39.) 
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DRILL CARD EXERCISES. — TABLE IV. 

NoTB. — The teacher should select such portions of these drill 
exercises as are adapted to the wants of the class. 

KKDUCTION OF FRACTIONS. 

Exercise I. — Write a series of ten fractions, each equivalent to 
the fractipns in column V (see card); thus, A. ^ = | = {, &c. 
B. t — A = A = ?V»&c. C. J=:^^z=^,&c. 

Ex. II. — In the same way write ten f i-actibns, each equivalent to 
the fractions in column W. 

Ex. III. — Write ten fractions, each equivalent to the fractions in 
column X. 

Ex. IV. — Prefix to each fraction the integral number opposite 
expressed in column 1, and change the resulting mixed number to an 
improper fraction ; thus. 

Column V. Column W. Column X. 

A. 1 i =what? A. 1 J =what? A. 1 J = what? 

B. ej =what? B. 6J =what? B. 6 j =what? 

C. sl =what? C. 8i =what? C. 83V=what? 

D. 9^j = what? D. 9^=what? D. 9^ = what? 
<&c. &c. &c, 

Ex. V. — Prefix to each fraction the integral numbers opposite ex- 
pressed in column 2, and change the resulting mixed numbers to 
improper fractions ; thus. 

Column V. Column W. Column X. 

A. 38i = what? A. 38j = what? A.38J = what? 

B. 59i = what? B. 59 J = what? B. 59|=what? 

Ex. VI. — Prefix the integral number expressed in column 3 to each 
of the fractions as before, and change to improper fractions. 

Ex. VII. — In the place of each numerator in each of the columns, 
substitute one five times as large, and change to integral or mixed num- 
bers when possible ; thus. 

Column V. Column W. Column X. 

A. 4= what? A. I = what? A. f =what? 

B. I = what? B. I = what? B. ^ =what? 

C. I = what? C. I = what? C. ^ = what? 
Note. — The fractions should always be given in the lowest terms. 

Ex. VIII. — In the place of each numerator in each of the columns, 
^ substitute one ten times as large, and reduce as before. 

Ex, JX — In the place of each numerator, in each of the columns; 
substitute one twenty-five times as laTgife, a\\^ t^^wi^ «a\»^\fat^ 
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IS ( FRACTIONS. 

MISCELLANEOUS EXAMPLES, 
ORAL ANU WKITTEN. 

52. W. Change 121| to fifths- 

63. W. Change 27^ to thirds- 

64. W, Reduce 48| to sevenths. 

65. Change | to an equivalent mixed number. 
W. Change -^J^ to an integer. 

56. How many units in f ? W. In ^^ ? In^^? 

57. To how many whole apples are ^^ equal ? Are 
^ equal ? W. Are ^^ equal ? 

68. How many oranges will be required to give 10 
boys J of an orange each? To give 12 boys ^ of an 
orange each? W. To give 112 boys ^ of an orange 
each ? 

69. Arthur can pick J of a peck of berries ii? a day : 
how many thirds of a peck can he pick in 6 uays? 
W, In 36 days ? How many pecks ? 

60. If a man spend J of a dollar in one day, how 
many fourths of a dollar will he spend in 13 days? 
W. In 68 days ? How many dollara ? 

61. Harry had $6^ to give some poor boj-s : to how 
many could he give a half-dollar each ? A quarter of 
a dollar each? W. A tenth of a dollar each ? A twenty- 
fourth of a dollar each ? 

62. A boy has 5f apples : to how many schoolmates 
can he give a fifth of an apple each? A tenth of an 
apple ? W. A seventy-fifth of an apple ? 

63. A man had 3^ barrels of flour. He sold each 
seventh of a barrel for 1 dollar: how much did he 
receive for the flour ? W. If he received 87 cents foi 

each seventh ? If he received %1.12 for each seventh? 
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&1, To CHANGE FKACTIOK8 TO EQUIVALENT FRAC- 
TIOUS HAVING A COMMON DESOMINATOE. 

92. Common Denominator. — When fractions 
are of the same denctinmation, they are said to have a 
oommon denominator. 



tLLUSTRA-TlO:*. 





It will be seen by the illui;- 
tratioti (a), that, If ) of a block 
of wood IB divided Into 3 equal 
parts, the pieces will be sixtba 
of the block, and that, l[ i 
of a block Is divided into 2 
equal pa.Tt>i. the pieces will also 
be sixths : hence, the pieces 
b«ii)e; of the same size, the 
fractions representing them 
will have a common denomi' 

e way {b) J and | of a block may be reduced to piecea 
ir /ourUie. (c) J and j ma; each be changed to 
'tudftlut by dividing the quarters each into 3 equal parts, anil the 
(Airds each intu 4 equal parts. 

Problem. — Change J and J to a commou deiviom.- 



F 
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PROCESS, 



AjfALYSis.* — Since tbe least common mulUplB of 
the deiiominatorB of the fractions (c) J and } in 12, 
then (mefyJAs will be the least number of equal parts 
into which j anil -J can Ire divided, and have all the 
pieces of equal size. 
ASAI. Steps. — 1. C/ianye J to taeiflhs. 

Since in one unit there are 12 Iwe^lhs, in J of a unit there are I 
third of 12 twel/ths, or 4 taelfthx ; and in g of a unit there ore 2 times 
4 twelfthM, or 8 twelfOui. 

2. Change | to tmelJUia. 
SIdco ill 1 unit there are X2 tiotl/ths, in ^ of a unit there are \ of 12 
tKtVths, or 3 Iweifiha : and In J of a unit there are S times 3 tmelflla, 
or 9 twelfths : lience J = ,»j, an J | = ^. 

From the above analyses is deduced the following : — 
Rule I. — Find the least common multiple of the 
denominators for a common denominator. Divide the 
common denominator by the denominator of each fraction^ , 
multiple/ the quotient by the numerator, and write the J 
result over the common denominator, or, 

RULB ir. — Multiply the terms of each fraction by any , 
number that will make the denominators common. 

ORAL, SLATE, ANI> BLACKBOAKTl KXERCISES. 

Change the fractions in each series of the following 
numbers to equivalent fractions having a common 

denominator. 



MODEL. 


(10 


C2) 


(3.) 


(4.) (5.) 


».f = A.A- 


t. i 




». i 


1. f ft. i 


?.J = H.M- 


?.« 




^■ii 


f. t fA 


f.J = M.li- 


«.!* 




■ft.? 


8. 1 t. A 


!.i=i. h 


?.|5 




-fr-H 


i. 1 1. 1 


l.i=|. !■ 


«. } 




i- -h 


». ft f. » 


♦.♦ = H.» 


iH 




«. ? 


J. A !. \ 


Note. — When 


one denominator c 


an be divided exacLly by tbfl 


other, it is necessary to multiply only 


one of the fractions; tjkiU, 


ti-^i. i- 











* Tba uucbar Ebould lalar to llie iUuBl.[a,lb>a u 
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WRITTEN EXERCISES. 

Problem. — Change 3|, 2 J, |, 4^2» ^^ equivalent 
fractions having a common denominator. 

PBOCSSS. 

34 =344 Analysis. — Require the pupil to write an anal- 

21 =2iAr ^^^^ ^^ ^^^ problem in full, and present it to the 
J tJ teacher as a class-exercise. 

64- h h A^ ^^ I- 71. 4|, 3^i, ^\, |. 

65. f , A, 2^, iJ, ii. 72. 9J, 3H, 4^, |. 

66. I, ifr, f, ^, ift. 73. 4^, 8^. f , 9|. 
67- A> tIt' ii^ 2\- 74. 3f , 5|, ^, /j. 

68. 4f , f , 3^, llf . 75. 3f 5^^, ^ji^, 33^. 

69. 8f , 3f 5f , 9^. 76. f 5^, 6^, 3^. 

70. 4f 53V, i^jT, ^. 77. I, 6f , 5f 6^. 

ADDITION OP FBACTIONS. 

93, Since things can be added only to like things, it 
18 evident, that, before fractions can be added or sub- 
tracted, they must be reduced to equivalent fractions 
having a common denominator. 

Problem. — What is the sum of 6|, |, and 4| ? 

Formula. 5f+J+4fc=5jJ+J^+ 4^ = 10}*. 
pjjQ^j-g- Analysis. — ( 1 . ) The least common denominator of 

IP. _-g |, f , and f , is hoenty-fourths, 

1=4! f^-' 5f =5if ; «=«; and 41=4^. 

A _ ^ (.3. ) The sum of 18 twenty-fourths, 20 twerUy-fourths, 

• " "^ and 9 twenty-fourths, is 47 twenty-fourths, equal to 1 

lOfl unit and If; which, added to the sum of 4 and b, 

equals 10}|. 

Rule. — Change the fractions to equal fractions hav^ 
ing a common denominator^ and add the numerators. 

.SiTisir.— What is mnJtiplictition? (40.) Define the term^. ^A\, Al*I, ^, ^^^ 
^fikbrnnAtcton? (44.) Describe the sign of muUlpUcatlon. ^^^ »ion» \\»5»» 
^ R0ife»t tbe mxlom. (46.) Give the princiDtea. («.> Aual^iA a%YiDtV, ««■ 
MHammhipikmtkm. (4S,) ^^ ^ 



i^- 



188 PUACTIONS. 

NoTE.^1. Wlien adding mixed numbers, find the sum of the 
fractions, and add it to the sum of the integers. 

2. Answers should always be given in the lowest terms, or reduced 
to integral or mixed numbers when possible. 

OKAL, 8LATE, AND BLACKBOABD BXEBCISES. 

Prepare the following like the model, and present on 
f\a,tes as a class-exercise. 

MODEL. (1.) (2.) (8.) (4.) 

DBILL CARD BXEBCISES. — TABLE IV. 
ADDITION OF FBACTIONS. 

N.B. — For brief business methods of adding fractions, see Key to 
Drill Cards. 

Exercise X. —Find the sum of V and W; as, A. J + 1^, &c. 

Ex. XI.— Find the sum of Wand X; as, A.^+i; B.i+^,&c. 

Ex. XIL— Fmdthesumof VandX; as, A. i + i; B.^rf l>^<^ 

Ex. XIII. —Find the sum of V, W, and X; as. A* i+i + i* ^^ 

Ex. XIV. — Prefix 1 to V, and find the sum of two numbers ; thus. 
A + B,lJ + 6i;B + C,6i4-8J;C + D,81 + 9T\;D + E,9T\+4|, 
Ac. 

Ex. XV. — Prefix 1 to W, and find the sum of two numbers ; thu^ 
A + B,1J + 6J;B + C,6J+8J, Ac. 

Ex. XVI. — Prefix 1 to X, and find the sum of two numbers as 
before. 

Ex. XVII. —Prefix 2 to V, and find the sum of three numbers; 
thus, A + B + C,38H-59i+16i;B + C + D, 591 + 164 + 20^, Ac 

Ex. XVIII. —Prefix 2 to W, and find the sum of three numbers 
as before. 

Ex. XIX. — Prefix 3 to V, 2 to W, and 1 to X, then find the turn 
of the resulting mixed numbers; thus, A. 472^+38^+ ^4; & dO^ 



Fl^ACTIOJ^S. 139 

OBAL EXERCISBS. 

1. If a boy earns f of a dollar at one time, f of a 
dollar at another time, and f ^ at another, how many 
dollars does he earn in all ? 

Formula. $i + $|+H=*lf 

Analysis. ${ and ${ e^ual $f or, 1 dollar; and 1 dollar and $^ 
equal $1^. 

SuooESTiON. — In adding more than two fractions, it is often 
more convenient to add two of them first, reduce, and add each of the 
others to the sum of the preceding addition. 

2. If a boy spends J of a dollar at one time, fl| at 
another time, and $J at another, how much does he 
spend in all? 

3. There are 7 quarters of an apple in one pile, and 8 
halves in another pile : how many apples in both ? 

4. A gii-1 has 2 apples in one hand, and 3 quarter- 
apples in the other ; her brother has 1 apple in one hand, 
and 1 half of an apple in the other : how many apples 
have both of the children ? 

6. Josie gave her mother 2^ melons, and her father 
2^ melons: to which did she give the most? How 
much did she give to both ? 

6. Lillie gave to Laura 2J oi-anges, to Charlie 2| 
oranges, and to Delia 2| oranges : to which did she give 
the least ? To which the most ? How much did she 
give away in all ? 

7. A boy bought a pair of skates for $2|, a knife for 
•^2, and a book for j<l| : how much did he give for all ? 

lUtviEW. — Qlve method of multiplying by 10, 100, &c. (49.) Give the table of 
yjtXM Stet»i eiuxeiicy. (60.) What it) uiiclerotood by diyl&\o*\? QSY.") 'Aon« \\\8av^ 
)n divlsioii? (52, S3, 54, 55) Define each. Oivo ai\ atXAvVu V\\iB\x«.\Jktt% 
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WRITTEN EXERCISES. 

78. A man bought 4 pieces of calico. The first con- 
tained 87^ yards ; the second, 41^ yards ; the third, 27| 
yards ; and the fourth, 38^^ : how many yards did he 
buy? 

79. If a pound of sugar costs 12^ cents, a pound of 
tea $1.21|^, and a pound of coffee 22| cents, what will 
all cost ? 

80. A rubber cost 12J^ cents, a slate 15| cents, a 
pencil \^ of a cent, and a sponge 5 cents: how much 
did they all cost ? 

81. A farmer raised 326 J bushels of potatoes, 126| 
bushels of turnips, and 128J bushels of beets : how 
many bushels did he raise in all ? 

82. Henry has 24J doUai-s, Edward has 13J more 
than Henry: how many has Edward? How many 
have both ? 

83. One-third of a mill is valued at #416 j : what is 
the value of the whole mill ? 

84. A farm was divided into 5 parts ; four of the 
parts contained 237f acres, one part contained 75| 
acres : how many acres in the fann ? 

85. $347f is $127f less than the value of my horses 
and carriage : what are they worth ? 

86. I sold a house for $1341|, which was $187J less 
than it cost me : did I make, or lose ? and how much? 

87. A boy sold a sled for fl.86f, which was 69^| 
cents less than it cost him : did he make, or lose ? and 
how much ? 



Review.— Describe the fi-actioiial sign. (57.) How niaiij signs are tben in 
dJvhiion? Wlmt i» their diflereuce? NVbat. V& \:bA difi^tewM betweou sbort 
i&Kibrio/iiiuc/iuJi^divitiioir/ (58, 59.) ' - 
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88. I bought a mowing-machine for $280^, and sold 
it so as to gain $23 1 : for how much did I sell it ? 

89. A man bought f of a share in an oil-well at one 
time, I of a share at another time, and 3| shares at 
another time : how many shares did he buy ? 

90. How many times a number is J of it, ^ of it, \ 
of it, and | of it ? 

91. How many units in 4, 3f , 2|, and I ? 

92. A boy had 6 J apples; he gave his father 2^ 
apples, his mother | of one apple, and to his sister ^ of 
another : how many apples did he give away ? 

93. Five times 16^ + f of 16^ + | of 16^ are how 
many times 16J? 

94. f of a pear + ^ of a pear + 3 pears -|- 3| pears, 
make how many pears ? 

95. What is the sum of |, |J, 7f , ^\ ? 

96. Three times a number plus | of it, plus 4f times 
the number, plus ^ of it, are how many times the 
aumber ? 

97. 34 times 28, plus f of 28, plus 2^\ times 28, plus 
^ of 28, are how many times 28 ? 

SUBTBACTION OF FRACTIONS. 

04. To SUBTRACT A FRACTIONAL NUMBER FROM AN 
mTBGEB OR FROM ANOTHER FRACTIONAL NUMBER. 

Problem. — (a.) From 16 take 5|. (6.) From 6| 
^'^ 4|. ((?.) From f take |. 

PROCBSSES. 

(a.) (6.) (c.) c.) 

^mh 16 6| i = \i Formula, if - H = A 

fittLi^ i/ ^ 
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Analysis. — (a.) Since there arano thirds in the minuend, change 
one unit to thirds; } less j equals \; 15 units less 5 units equals 10 
units. 

(6.) Since j cannot be taken from |, change one of the 6 units to 
sixths, which, with}, makes}; } — }=}==}; and51e884»l. 

(c.) Change f and ] to a common denominator; as, ^} and y. 

Rule. — Change the fractions to equal fractions having 
a common denominator, and find the difference of the nu- 
merators. 

OBAL, SLATE, AND BLACKBOARD BXEBCISB8. 
MODBL. (1.) (2.) (3.) (4.) (6.) 

I- ^= i 1-^ i-h ^-^ i+f 4A- A 
i- 1= 5V \\-h f-T^ ^-^ f+i H -2t^ 

n- 1=4^ H-i f-fl Sf-H f-l 5| +2,^0 
3J-2f =liJ if- J J- i l?-lt f +1 6f + I 

DRILL CARD EXERCISES. — TABLE IV. 
SUBTRACTION OF FRACTIONS. 

N.B. — For brief business metliods of subtracting fractions, see 
Key to Drill Caixls. 

Exercise I. — From V subtract W; thus, A. \ — \\ B. \ — }; 
C.t-i,&c. 

Ex. II. — From W subtract X ; thus, A. J — ^; B. } — |, &c 

Ex. III. — From V subtract X ; thus, A. ^ — j ; B. ^ — |, Ac. 

Ex. IV. — From 1 subtract V ; thus, A. 1 — J ; B. 6 — \, &c 

Ex. v. — From 2 subtract W; thus, A. 38 — J; B. 59 — J, &c. 

Ex. VI. — From 3 subtract X ; thus, A. 472 — ^ ; B. 004 — \, &c. 

Ex. VII. — Prefix column 1 to V, and subtract each mixed num- 
ber from 23/f ; thus, A. 23 1\ — IJ, &c. 

Ex. VIII. — l^refix column 2 to W, and subtract each mixed 
number from 140^^. 

Review. — Give the axiom nsed in division. (80.) Name t^e piineplet. (61.^ 
Give an example illustrating each. Analyze a short example in divialoii. (Bit / 
niufitmte the method ot dividuig by 10, 100, 1,000, &o. (63.) AiuOyie a abort 
9XMwple Id long ^vuiou. (61.) 
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Ex. IX. — Prefix column 3 to X, and subtract each mixed number 
*fom920f. 

Ex. X — Find the difference (column V) between A and B, ^ — \\ 
^ and C, J — J, &c. 

Ex. XI. — Find the difference (column W) between A and B, B 
land C, Ac, 

Ex. XII. — Find the difference (column X) between A and B, B 
mid C, &c, 

Ex. XIII. — 2 — V + W + 1 — X = wliat? as, A. 38 — i + J 
4-1— J = what? B. 59 — ^ + J+G — ^ = what? 

ORAL EXERCISES. 

1. What is meant by sixths? What by sevenths? 
What by ninths ? By elevenths ? By fifteenths ? 

2. What is the difference between halves and quar- 
ters? Thirds and fourths? Sixths and sevenths? 
Elevenths and twentieths? 

3. Which is the greater, — a half, or a quarter ? A 
third, or a fourth ? A fifth, or a sixth ? A ninth, or an 
eleventh ? 

4. Which is of the most value, f, or I ? |,orJ? |,or 

iV? horV io^A? horl? f,orf? for|? 

5. Jennie, having | of an apple, gave ^ to her sister : 
how much had she left ? 

6. What is the difference between 4| and 2^? 

7. If I pay f| from $8J, how much remains? 

8. If I sell I of an acre of land from a lot wliich 
contains \^ of an acre, what remains ? 

9* Ten acres less J of an acre equals how much? 
Less I of an acre ? Less | of an acre ? Less 4| acres ? 
Less 4| acres ? 

. 10. From | take ^ ; take | ; take | ; take |. 

11. How much is i + I - i ? f + J_^? 1-1 

12. How much is | plus J - ^-V^*? \-V ^ — \ 
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13. What is th^ difference between 4| and 2| ? 

14. What must be added to 4^ to make 8J ? 

15. A boy bought a sled for $2} ; he then sold it foi 
JJ less than he gave for it : how much did he receive 
for it ? 

16. Kate had 25 cents; she bought apples for 3^ 
cents, nuts for 5| cents, and an orange for ^| cents : 
how much money had she left ? 

17. Anna bought 5 oranges for 5J cents, 3 apples for 
4 J cents, 1| pounds of almonds for 16 J cents; how 
much did she give for all ? 

WRITTEN EXERCISES. 

98. From {I take fg. 

99. From || take ^. 

100. From | take ^. 

101. f - ^ = what ? 

102. I - ^5 = what ? 

103. f} less |^ = what? 

104. ^ minus ^^ = what? 

105. 3i — ^ =what ? 

106. 27 - {^ plus f = what? 

107. 24 J + I less ^^ = what ? 

108. 18| minus 1? + ^ = what? 

109. 4f - ^ + 4f = what ? 

110. 5 + 4y^-iJ^t4.8 = what? 

111. 4 + I - f+3| = what? 

112. (S^i-D+J + J^what? 

113. (Il2^ + |)-(f + |) = what? 

MISCELLANEOUS PROBLE^^S FOR BBVIEW. 

114. A man bought a cow for $39^, and sold it for 
$40: what was the profit? 



FRACTIONS. 145 

PoBMULA. $40 — $39^ = what? 

Note. — The pupil should be required to write a formula showing 
£he relation of the numbers in each problem. 

115. A grocer bought 371^ pounds of butter ; he then 
sold 147| pounds: how many pounds had he left? 

116. A man bought at one time 34| barrels flour, 
at another time 47-^g, and at another 44^^ ^iirrels : liow 
many barrels did he buy ? 

117. From a ten-dollar bill I spent at one time fl.25^, 
at another fl.64f, and at another $3.37 J: how much 
had I left ? 

118. 3| pounds of coffee cost 2| dollars, 4| pounds 
of tea cost 5| dollars : how much did both cost ? 

119. I had 347| pounds of tea, 325| pounds of coffee, 
and 123^ pounds of rice ; I sold 121| pounds of each 
how many pounds of each had I remaining ? 

120. The minuend is 314|, the subtrahend is 116^^ • 
what is the difference ? 

121. The difference is 57^, the minuend is 411^^: 
what is the subtrahend ? 

122. The subtrahend is 63|, the difference is 51| : 
what is the minuend ? 

1^3. Henry had 47| dollars, and Robert as many, 
lacking $S^ : how many dollars had Robert ? 

124. George bought a sled for $3|, and sold it so as 
to gain $1-^ : for how much did he sell it ? 

125. Mary bought a portfolio for $2.34|^ ; but she 
gave it to her cousin for 25§ cents less than it cost her : 
for how much did she sell it ? 

126. The price paid for a book is $5.32^, the gain 
was 91«12^ • what was the selling-price ? 

^27. The piice paid for a book is %3.2»4^^ \ V\\^ \o^ 
tfwWr^ cent^: what was the selling-price? 
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128. Tlie selling-price of a house was S3474|; tliel 
coat was $o234| : what was the gain, or loss ? 

^29. The Belliiig-pi'iee of a horae was ^7| ; the gain 
was $25| : what wi\s the cost? 

130. The selling-jjiice of a mowing-machine 
$135^; the loss was $25| : what was the cost? 

121. The sellii^-pi'iee of a barrel of floui- was $5.3 
the cost was $5.08| : what was the gain, or loss ? 



MCTLTIPLICATION OF FEACTIONB. 

9S. To MULTIPLY A FRACTION OR MIXED NUMBER 
BY AN INTEGER. 

Problem. — If I should give | of a cake of maple- 
sugar to each of 7 boys, how many sixths of the cake 
would all the boys have? J 

FoBMULA. f X 7— V ^ 2i. I 



AHALYSIB. — If 1 

boy receives 2 sixths 
of a cake, 7 liofS 
will receive T times 2 
aixtbs, or 14 sixths ; 
14 sixths equals 2], 
or 2^ cakes. 



Principle. — Multiplying the numerator of a fraction 
multiplies the value of the fraction. 

The imiuber of parls is increased, while their si^e remains the 

OltAL EXERDISEB. 

1. If there are 3 halves of an apple in one pile, how 
many halves in 4 such piles? How many wholt) 
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2. How many dollars in 5 times | of a dollar ? In 
i times ^ of a dollar ? In 5 times | of a dollar ? 
8. At l|i| a pound, what will 4 pounds of coflfee cost ? 

Ahalysis. — Since 1 pound cost ${, 4 pounds will cost 4 times $}, 
or||, equalto$2}. 

4. At $1 a bushel, what will 3 bushels of apples cost ? 
6 bushels ? 6 bushels ? 3 bushels ? 10 bushels ? 

5. How many times 1 are 4 times f ? 6 times | ? 
9 times | ? 7 times | ? 

6. What will 6 lemons cost at 4J cents each ? 

Anaxysis. — Since 1 lemon costs 4^ cents, 5 lemons will cost 5 
times 4^ cents. 5 times ^ cent = |, or 2^ cents ; 5 times 4 cents = 20 
cents ; 20 cents + 2^ cents = 22^ cents. 

7. What will 8 pounds of sugar cost at 12J cents per 
pound ? At 8f cents ? At 9| cents ? At 10 J cents ? 

ORAL, SLATE, AND BLACKBOARD EXERCISES. 



MODEL. 




(1.) 


(2.) 


(3.) 


(4.) 


|X2= I* 


=n 


|X4 


i X6 


1|X3 


4JX3 


fX4 = Y 


=^ 


|X7 


AX4 


4iX7 


7^X4 


|X5 = J^ 


= H 


|X3 


i X3 


8JX6 


2^X6 


3|X8 = 9| 


=11 


ix5 


AX9 


7JX8 


6|X7 


4|X2 = 8f 


= 8f 


|X9 


i X3 


6^X3 


6f X3 



ORAL AND WRITTEN EXERCISR8. 

Problem. — Multiply $251f by 3. By 5. By 7. 

Analysis. — ( 1. ) For convenience multiply the integer 
WH and fraction separately. 
8 (2.) 3times$2==${ = $lf 

J^ (a ) 3 times $251 = $753. $753 + $1^ equals $754^. 

* This intermediate step should be oiiilttod iia soon as lUe vu^W\a v^A<^\o Vcsx- 
tons the work roMdUf In the mind. 
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1. W. Multiply 841f by C. By 8. By 9. By 11. 

2. W. Multiply 3O2J by 5. By 11. By 4. By 8. 

3. W. Multiply 404| by 4. By 12. By 8. By 10. 

Problem. — What part of a line is 3 times J of a 
line? 

ILLUSTRATION. 




i -r 8 

(*•) r \ 1 

Analysis. — 3 times J of a line equals |, or ^, of a line. 

Principle. — Dividing the denominator of a fraction 
multiplies the value of the fraction. 

The number of parts remains the same, while theit size is in- 
creased. 

Rule. — To multiply a fraction by an integer^ multiply 
the numerator^ or divide the denominator^ by the integer. 

Note. — When the multiplicand is a mixed number, multiply the 
integer and fractions separately, and add the products. 

4. W. What is the product of 453f multiplied by 3 ? 
By 6? By 8? By 13? By 11? By 29? 

5. If 1 pound of tea costs $J, what Avill 7 pounds 
cost ? 4 pounds ? 9 pounds ? W. 341 pounds ? 246 
pounds ? 

6. If coffee is worth 37J cents per pound, what are 
2 pounds worth? W. 7 pounds? 25 pounds? 87 
pounds ? 

Review. — Recite tlie table of United States money. (66.) Give the table of 
«Uquot part8. (66.) Of what ai-e coins made? (67.) What is paper money? (68.) 
What is an invoice, or bill? (69.) Who is the debtor? Wlio tlie creditor? Whal 
is an account? 
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7. If a barrel of flour is worth f9f , liow much are 2 
barrels worth? 3 barrels? TT. 11 barrels? 223 barrels? 

8. 2| loaves of bread will last 1 man 2 days : at the 
^me rate how much will 3 men require ? 5 men ? 
W. 68 men ? 125 men ? 

06. To MULTIPLY AN INTEGER BY A FRACTION, OR 
rO TAKE THE FRACTIONAL PART OF A NUMBER. 

ORAL EXERCISES. 

1. What is j of an apple ? Ans. — One of the two 
^9tial parts into which an apple is divided. 

2. What is ^ of an orange ? | of a pound? ^ of an 
inch? 

3. What Ls I of a lemon ? Ans. — Two of the three 
€qual parts into which a lemon is divided. What is | 
of a gallon? f of an ounce ? 

4. Multiply $2 by I , or, what is | of $2 ? 

Note. — The word "of" is used instead of "times" when the 
multiplier is a fraction. We say " f of 2," instead of " } times 2." 

FOBMULA. $2 X f = $2 X 3-^4. 

Analysis. — (1.) | of 1 dollar = ^ of 3 times 1 dollar; or, $1 X 

(2.) I of 2 dollars = ^ of 3 times 2 dollars ; or, $2X3-^4 = $1^. 
Hence the 

Rule. — To multiply by a fraction^ multiply by the 

numerator^ and divide by the denominator of the fraction. 

Note, — Whenever it is possible, the equal factors of the dividend 
tnd divisor should be canceled. 

6. Multiply *7 by J, by |, by f . 

6. MultiplySby^, byf, byf 

7. Multiply 9 by |, by §, by f . 

Review.— Define a compoelte number. (70.) Wbat is a prime number. (71.) 
What is a faetor, or divisor? (72.) Wliat i» a greatest common divisor? (74.) 
What is a ccmimon multiple? (75.) 



1 

1 

(5.) 


12X1 


14X? 


16Xi 


16X1 


21Xf 
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6. Multiply 8 by |. 7by^. 9 by ^. 12 by |. 

2 

By Cancellation. Formula. 8x|=8x3-^4=?X3-r^=«• 
6. What is f of 14 ? fofl6? |of21? ^of22? 

OBAL, SLATE, AND BLACKBOABD EXERCISES. 
MODEL. (1.) (2.) (3.) (4.) 

4X| = 3 6X| 5Xf 9xf 4x| 

3X| = H 5xf iixf ixi ixf 

4x| = 3i 4X! 2X| 3xf 3x| 
5xf = lf 3xf 8xf 4X| 7xt 
6xi = ^ 8Xf 9x| 7xf IXf 

ORAL AND WBITTBK EXERCISES. 

9. If 1 bushel of potatoes is worth $1.25, what are 2 
bushels worth? TT. ^ of a bushel? f of a bushel? 
2| bushels ? 

10. If a bushel of wheat costs f 2.10, what must be 
given for 2 bushels ? W. For f of a bushel ? For 5f 
bushels ? 

11. W. An acre of land is valued at $314.27 : what 
are 2 acres of such land worth? | of an acre? 6 J 
acres ? 

12. W. If I pay $4.37 for a cord of wood, what must 
I pay for 3 cords of such wood? For 4f cords? For 
7 1 cords ? For ^ of a cord? 

13. What will | of a pound of indigo cost, at $4 per 
pound ? W.' At $3.40 ? At $8.96 ? 

14. W. What will 1| bushels clover-seed cost, at 8 
dollar per bushel ? At $9.70 ? At $11.23 ? 

Review. — When ia a fraction »aid to be vtov^x*? i,?a ^ V^>a&\.T»to by iia object 
Oesoribe an improper fraction. (83.) mviattaXiO b^ aav q^\«^x.. \l)a»k \^ % xoaoaA. 
number? (84 J 



I r 



FRACTIONS. 151 

97. To MULTIPLY A FRACTION BY A FRACTION OR 
MIXED NUMBER. 

Problem. — Multiply f by | ; or, what is | of f ? 

ILLUSTRATIOKS. ANALYSIS. — 1. If ^ Is divided 

(m^ I I I — I — I — I — I — I — , — I — I into 4 equal parts, each part is ^ 

4 of 4 = A. of J : as there are 3 thiixls in a 

*~ 1^ . 1 lit ^^^^ ®*^^ ®^ which may be divided 

^ ' ' ' ' into 4 such parts, the unit contains 
1 01 } = ^. 22 such parts, and each part is ^. 

I I 1 i I I i I I 2. Since^of Jis^,iof|=A. 
I of I = A = i. 3. Sincejof J is A, j of J=^V 

Rule. — Multiply the numerators together for a new 
numerator^ and the denominators for a new denominator. 

NoTB. — Mixed nnmbers may be changed to improper fractions 
^hen more convenient, or when the operation can be sliortened by 
cancellation. Fractions with the word '*of " between them are some- 
times called ^^ compound fraeUons.^^ The word *'of *' is equivalent to 
the word '^ times," or the sign of multiplication ; thus, | of } = | 
times I ; or, I X |. 

OkA.L EXERCISES. 

1. Multiply I by -^ ; or, what is ^ of § ? 

FOBMULA. |X^^ = |. 

4 

2. What is f of jl ? fofj^? \oi\\1 fofjf? 

3. Multiply 5J by I ; or, what is | of 5J ? 

2 

^1 11 ^ ^ 22 .2 

4. If I of a pie be cut into 2 equal pieces, what part 
of the whole pie is 1 piece ? If cut into 3 equal pieces ? 

6. A girl, having \ of an orange, gave \ of it to her 
broiher : what part of the orange did she give him. 

Ajtaltsis. — -jt of an orange is eqxial to | : | of | of an orau^ i« \. 
Hence she gave him } at au orange. 
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ORAL, SLATE, AND BLACKBOARD EXERCISES. 
MODEL.* (1.) (2.) (3.) 

|x 1= J t X I IX I I X I 



4x | = T^ 


f X 1 


ix ? 


AX,*j 


ix f n 


4 x^ 


|x^ 


T^Xfg 


^x ^- ix f -i| 


AX f 


IX 1 


f X 1 


2txn-\^x\^-H 


T^xA 


fxH 


i x^ 



DBILL CARD EXERCISES.— TABLE IV. 
MULTIPLICATION OF FRACTIONS. 

Exercise I. — Multiply V by 5. By 6. By 7. 
II. — Multiply W by 8. By 9. By 10. 
ni.— Multiply X by 11. By 12. By 13. 
IV. — Prefix 1 to V, aud multiply by 2. By 3. By 4. 
V. — Prefix 2 to W, and multiply by 4. By 5. By 6. 
VI. — Prefix 3 to X, and multiply by 7. By a By 9. 
VIL — WhatisVof 1? Wof2? XofS? 
VIII.— What is V of WP VofX? WofXP 
IX. — Prefix 1 to V, and multiply by V- By |. By Jf . 
X. — Prefix 2 to W, and multiply by |f By \^. By f^. 
XI. —Prefix 3 to X, and multiply by 2 f By8f By4|. 
XII. 1— V+W+2xX=what? 

ORAL AND WRITTEN EXERCISES. 

15. If a pound of rice is worth $^, what is ^ of a 
pound worth ? W. 6 J pounds ? 9| pounds ? 

16. W. How much grain can be put into 7 J bags, if 
each bag holds 2^ bushels ? 2f bushels ? 

17. W. What will 4^ pounds of sugar cost, at 8| 
cents per pound ? At 9| cents ? At llf cents ? 

18. What will 114 pounds of tea cost, at $1 per pound ? 
At $J per pound ? W. At $| ? At $^ ? At $1^ ? 

19. What will 228 bushels of corn cost, at 1 dollar a 
bushel ? At f 1 J per bushel ? At $1^ ? 

* Change mixed uouibers to Improper fractions, aiid caiioel when poMdble. 
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WRITTEN EXERCISES. 



20. What will | of a pound of sugar cost at 19J 
cents per pound? 

PROCESS. Formula. 19^ cents x | = 14J 

191 cents. ^^ cancellation, cents. 

3 SI 2 Analysis. — If 1 pound costs 19J 

4>58 7^1"^ ^^^' ^®"'^' ^ ^^ * pound will cost f of 19} 

2 cents (or \ of 3 times 19 J cents),* 

14^ cents. which is 14^ cents. 

21. What will | of a bush^^ of corn weigh, if 1 
bushel weighs 56 pounds? 

22. If a box of starch weighs 28| pounds, how many 
pounds in 3 boxes ? In | of a box ? In 13| boxes ? 

23. How many yards in | of 176 J yards? fln^oi 
343| yards ? In | of 113| yards ? ^ 

24. If 1 yard of lace is worth 88^ cents, what are 
16§ yards worth? 

PU0CE8S. 

♦•^ Formula. $.88J X 1C§ = $14.70i, value 

2^ ie| yards. 

3)1 761 Anal. Steps. — 1. Find value | yard. 

.-...» • 2. Find value 10 yards. 

.58f val. f yd. Analysis.— (1.) | of $88j = |;58i. 

^•^ I 1 lA H ^^'^ ^^ ^^™®^ $.88} =$14.12; the sum of 

8>8 } ^**- ^^ y^*- $.58f and $14.12 = $14.70^. 

$14.70{ val. 16] yds. 

25. If in 1 pane of glass there are 20J square inches, 
how many square inches in 4| such panes? 

26. Find the weight of 8| boxes of raisins, if 1 box 
weighs 67 J pounds ? 

27. If there are 90J quarts of milk in a can, how 

many quarts in | of the can? 

*— »^— — "' 

« nUier ezpraflsioii may he used at the option of Uie teacher. 
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AN INTEGEE. 



F 

^^H DIVISION OF FKACTIONS. 

^^m 9St To DIVIDE A FRACTION OR MIXED NtTMBER BV 

^H AN I 

■ "*' 

^H kmor 

■ (h. 
^H Vhat 



Problem. — (a.) I wish to ilivide | of a cake equally 
I kmong 3 boys: what should each boy receive ? 

(i.) I wish to divide J of a cake in the same way; 
ichat should each boy receive ? 

Analysis. — (n.) IfSboys 

each bny should receive onft- 
1 third of |, or ^ of a cake, 

b.) Since 2 thirds cannot 
he divided into 3 equal parts 

,^_„ , %~i~^ 1 without a remainder, change 

*'*"'■ * ' '' the I to J hy cutting each 

third into 3 eqital parts. 

If 3 boys are to receivejofacake, each boy Bhould receive one-third 
of J, or j of the cake. 

Principle. — (a.) I. Dividing the numerator of- a 

fraction divides the value of the fraction. 

The n-umber of parts are decreased, while their size remains the 

(6.) II. Multiplying the denominator of a fraction 
divideg the vahie of the fraction. 

The number of parta remain tlie same, while the sde ii decreased. 

Note to the Teacheh — Tlie teacher, in explaining the above 
principles, should refer to the correBponding illustrations, remember- 
ing that children can readily learn to recite explauatioiis, and yet be 
utterly ignorant of their meaning. 

OBAL EXEfiCISES. 

1. What is 1 third of 3 apples? Of 6 apples? Of 
12 lemons? Of 3 fifths of a pound? Of 6 eighths of 
aa ounce? Of 12 seveothu of a gallon? 



FBACTIONS. 



155 



2. Divide 6 apples and 3 fifths of an apple into 3 
equal parts. What is 1 third of 6| apples? What is 
1 fifth of lOjf oranges ? Of 15f melons ? 

3. Divide 1 orange into 3 equal parts. Divide J of 
an orange into 3 equal parts. In the same way divide 
^ of an orange. Divide | of an orange. Divide | of 
of an orange. 

Problem. — Divide 347f by 5. 

nT>/^r.i>.ca Analysis. — (1.) One-fiftli of 347 is 69, with a re- 

maiiider of 2 units. 
^ * (2.) 2 units arc equal to }, which, added to f, equal J. 

^j^ One-fifth of f is ^\, which annexed to 69 = 69^^. 

Rule. — To divide a fraction hy an integer^ divide the 

numerator^ or multiply the denominator^ hy the integer. 

Note. — When the dividend is a mixed number, and less than the 
divisor, change it to an improper fraction, otherwise divide the 
integral number, and add the remainder, if any, to the fraction ; then 
divide the fraction. 

OBAL, SLATE, AND BLACKBOARD EXERCISES. 





MODEL. 


(1- 


.) 


(2.) 


(3.) 


(4.) 


H 


-4- J 


f H 


■-5 


|H 


f-7 


i-MO 


U4-3 


i- 


-2 = ^ 


- |H 


r4 


A-; 


r5 


W^ 6 


2| : 4 


H 


'r^ = it 


t\^ 


■^7 


f - 


f-4 


1 : 16 


5| : 6 


i-i 


r2=\ 


^^^ 


h8 


n 


h3 


-5 —10 
12 • •'^" 


7|-h5 



ORAL AND WRITTEN EXERCISES. 



28. W. Divide 572| by 3. By 8. By 12. By 14. 

29. W. Divide 210J by 3. By 5. By 10. By 21. 

80. W. Divide 607f by 2. By 7. By 41. By 20. 

81. If I gave ^ of a dime for 11 boxes of matches, 
what did 1 box cost ? TT. If I gave 3| dimes ? 

ANALYSIS. — If 11 boxes cost f of a dime, 1 box costs one-eleventh 
xf f of a dime, or, -^ of a dime. 

82. What will be the cost of 1 box of pencils, if 8 
boxes cost $J ? Cost ^ ? W. Cost $2^| ? $li| ? 
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83. What will a lead pencil cost, if 9 cost $| ? 
W. $^? 18^ cents ? 38| cents ? 

34. If 2 oranges cost 10 J cents, what will 4 cost? 

2 
Formula. lOj cents -^ JJ X ^ = 21 cents. 

Anal. Steps. — 1. Hnd the coat of 1 orange, 

2. l^nd the cost qf 4 oranges. 

35. If 5 lemons cost 10^ cents, what will be the cost 
of 3? Of 7? Of 5? W. Of 19? Of 211? 

36. If 3 pounds of butter cost 37^ cents, what will 
2 pounds cost? W. 30 pounds ? 119 pounds ? 

37. If 5 pounds of rice cost 31J cents, what wiU 2 
pounds cost ? 5 lbs. ? W. 23 lbs. ? 69 lbs. ? 

38. If 4 apples cost | of a shilling, what will 6 
apples cost ? W. 47 apples ? 129 apples ? 

39. If 3 pounds of sugar cost 21J cents, what will 2 
pounds cost? W. What will 5| pounds cost? 11^ 
pounds ? 120| pounds ? , 

40. If 9 pounds of ginger are worth 50^ cents, what 
is tlie value of 5 pounds? W. llf pounds? S7^ 
pounds ? 

41. TT. 112| yards of silk will make 9 dresses: how 
many yards are required for one of the dresses ? 

42. W.'9 pounds of sugar cost $1.37^: what is the 
cost of 1 pound ? 5 pounds ? 6| poiuids ? 

43. W. If 7 fish weigh 57 J pounds, how much will 9 
of equal size weigh ? 

44. W. What will 3| yards of lace cost, if 12 yards 
cost i?13.82J ? If 7 yards cost $8.13 J ? 

Review. — What is a least common multiple? (76.) What Is meant by can- 
cellation? (77.) Upon what principle is cancellation based? What ifl a flaetloii? 
(79.) Illustrate by use of an object. What does the denominator of a fraotion 
Bhow? (80.) Wliich term of a fraction is the denominator? What is the use of 
the denominator of a f i-action ? Illustrate the meaning of } by au object. |. 

r 



► 
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99. To DIVIDE AN INTEGER OR MIXED NUMRER 
3Y A FRACTION. 

Problem. — (a.) 48 iire how many times f ? (6.) 
40| are how many times | ? 



PROCESSES. 
(0.) (b,) 



Analysis. — {a.) Since 1 unit = ^, 48 
units = 48 times ^, or -^f^: 5 sevenths are 
iinA contained in 330 sevenths, 67J times : hence 

7 7 48-4 = 67i. 

(6.) Since 1 unit = |, 40| units = 40f 

5)336 8).'W0^ times $, or 360^ ninths ; and 8 niu/7i8 are 

"71]^ ^-MKvii contained in 360^ nintlis 4514 tii 



times: hence 



Note for the Teacher. — It will be observed that tlie above 
processes are but abbreviated methods of reducing the dividends and 
divisors to equivalent fractions having a common denominator, after 
Which the division is performed. 

/ Rule. — To divide by a fraction^ divide hy the nume- j 
I fiitor^ and multiply the quotient by the denominator^ of ^ 
\\hi fraction. 

It is usually more cojivenient to multiply before dividing.^ When ^ 
C&g diviaor is a mixed nimiber, change to an improper fractioih- Do 
not chan^ the dividend to an improper fractioii, unless it is smaller 
than the divisor. 



WRITTEN EXERCISES. 

45. Divide 49 by f . By ^. By ^. By ^. 

46. Divide 186 by If. By %^. By 8|. By 9|. 

47. Divide 67| by 2|. By 4^. By 9f . By ^. 

48. Divide 488^ by 8f. By ^. By 11? . By 2^ 



^Bhik 
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100, To DIVIDE A FRACTION BY A FEACTION OR ' 
MIXED NUMBEB. 

1. How many halvea in 1 ? One is liow many times 
& half? How many quarters in 1 ? One is how many 
times a fourth ? A fifth ? A nintti ? A seventh ? 

2. How many fourths in 2 ? 2 are how many tinies 
J ? 3 are how many time» J? f? |? ^? 

3. One is how many times |? ^? |? g? 
Formula, i = j-^| = ij. 

I AsALVBis. — One equals 4 fourths; and 3fourtliB are contained In 
i fourths I| times. 

4. How many quarters in a half? How many times 
can a quarter be taken from a half? 

5. How many sixths in an apple ? How many sixthe 
ill a third of an apple ? Tn ^ ? 

Problem, — Divide § by J 
times ^ ? 

ILLUBTBATIOn. 



Inj? 



l^P 



^ 



are how many- 

Ahali-sis. |=iV;i~A- I 
S ttoel/tlia are contained in 
8 twelJDa i\ times; hence 

FOHMULA. \-i-\=' f,~ 

Note fok the Tracber. 
J and i must be cbanged to 
tlie same detiumination before 
dividing. In practice, the 
numerator of each fraction 
mu9t be multiplied by the 
i ^ ft denominator of the other 

fraction. This iBreallfdonebylnverting the divisor, and multipl;iug. 

Rule. — Change the integral or mixed numhert to im- 
proper fractions, invert the divi%or, and multiply or a 
iAe terms as in the wmlliplicotioiv of fxactwiw. 
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ORAL, SLATE, AND BLACKBOARD EXERCISES. 




MODEL. 


(1.) (2.) 


(3.) 


(4.) 


H 


-f=l=ii 


t- 


- f IH 


-f 


C^ 


- f 


§-^ 


1- 


r|=-|=li 


1- 


-A 1- 


-A 


3- 


ri 


l-^l 


S _! 
1 ' 


r|=¥=7J 


?- 


r| 1- 


■r 1 


5- 


rl 


8 _:. 4 
6 • 6 


6-. 


-f = ¥ = 7i 


|H 


-f 1- 


^f 


9-i 


■-^ 


l-l 


H 


-f = il = ll?I 


i- 


-f 1- 


^T^ 


11-: 


-i 


f-l 


i- 


H=¥ = 1J 


1- 


-1 1- 


7 
11 


4^ 


-i 


l-^f 



ORAL AND WRITTEN EXERCISES. 



49. Among how many persons can $| be distributed, 
if each receives | of a dollar ? * I J ? $^? $^? 

50. Among how many persons can $7| be distributed, 
if each receives $J ? $^? $1? |^ ? W. $1? || ? 

61. Among how many persons can f|^ be dis- 
tributed, if each receives $^ ? ^ ? $| ? $| ? TT. f ^ ? 

62. How many times is | of a dollar contained in f 1 ? 
In *2 ? In $5 ? W. In $7f ? In |13f ? In $123^ ? 

68. At I of a cent apiece, how many oranges can be 
bought for 2 cents? For 5 cents? For 8f cents? 
W. For 437f cents ? For $6.82 ? For $4.53f ? 

64. If there are 100 cents in a dollar, how many 
cents in *i? $^7 $^? ^? W. $^? $p $^? 



Review. — What is the use of the numerator of a fraction? (81.) niustrate 
by the me of an object. What does the numerator show in } of an apple? 
What Is meant by a proi>er fraction? (82.) >Vhen is a frafiUoiw %>'8&!\ V) \^ \\x\- 
proper ? (88.) Whieb of the following f raction& are pTopec, ttwdi ^\)^Oei vc^ 
^j/npor, two-thinlB, three-ibirda, seven-fifths. flve-ftONeutJia*? 
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PROCESS. 

100 cents. Formula. $1.00 x i»t = 45+ cents. 

5 Analysis. —Since there are 100 cents in $1, in ^\ 

— of a dollar, there are i\ of 100 cents (or ^^ of 5 times 

11)500 j^ cents), which is 45+ cents. 

45+ cents.* 

56. W. How many cents and mills in | of a dollar ? 
In$J? In$f? In 111? In ig^ ? 

Formula. 1000 mills X f = $.888+. 

Analysis. —Since there are 1000 mills in $1, in ( of a dollar there 
are ( of 1000 mills (or ^ of 8 times 1000 mills), which is 888 milis 
*=$.888. 

Note. — For additional examples see drill cards. 

DBILL CARD EXERCISES. — TABLE IV. 
DlVnSIOX OF FRACTIONS. 

Exercise I. — Divide V by 5. By 6. By 7. 
II. — Divide W by 8. By 9. By 10. 
in. — Divide X by 11. By 12. By 13. 
IV. — Prefix 1 to V, and divide by 1. By 2. By 3. 
V. — Prefix 2 to W, and divide by 4. By 5. By 0. 
VI. — Pf efix 3 to X, and divide by 7. By 8. By 9. 
VII. — 28 is how many times V ? W? XP 
VIII. —aOOf is how many times V? W? X? 
IX. — Prefix 1 to V, and divide by ^, By |. By if • 

X. — Prefix 2 to W, and divide by H- ^yH- ^Y U- 
XI. — Prefix 3 to X, and divide by ^. By 8^t. By 4f . 

XU. — 2— V-M + W + 3XX = what? 

UNITED STATES CURRENCY. 

XIII. — Change $V to cents and mills. 

XIV. — Change $W to cents and mills. 

XV. — Change $X to cents, mills, and tenths. 

PRACTICAL PROBLEMS, ORAL AND WRITTKN. 

Notes. — (1.) For each of these problems, the pupil should prepare 
a clear and logical analysis. 



* Hie sign -j affixed to answen denotes «^TQm«^:&Ok«t ol \m> YlVX^nvIoa to be 
noticed in hnBineaa transactions. 
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(2.) This Analysis should be expressed in words, and also in a well- 
arranged arithmetical fonnula, which may be a visible plan of the 
solution. 

(3.) The formula should be reduced by the simplest and shortest 
methods, cancelling when there is opportunity. 

(4.) To secure accuracj/f the teacher should require many analyses 
in writing, with their corresponding formulas : both should be care^ 
fully criticised with reference to simplicity of method, clearness of 
statement, and neatness of execution. 

(5.) To secure readiness^ the oral analyses of similar questions 
should be required, the formulas being written upon the blackboard. 

56. W. 7 equal bins contain 421 J bushels of salt: 
how much in each bin ? 

Formula. 42H-^7 = C0A bushels, contents 

PBOCESS. ^ , . * ' * 

1 bin. 
'^)"*2^t Analysis. — If 7 bins contain 421^ bushels of 

60i\ bushels. ®*^*» ^ ^^*^ contains 1 seventh of 421^, or 60^ 
bushels. 

67. TFl If 5 equal piles of coal contain 1941J tons^ 
how many tons in each pile ? 

58. W, I filled 123|^ barrels of apples from 10 loads 
of apples : how many barrels in each load ? 

59. The aggi;egate weight of two men is 800.^ 
pounds : what is the average weight of each ? What 
is the average weight of each, if the aggregate weight 
of 5 is 830?, pounds? Of 12 is 1680| pounds? 

60. If 87 cows cost $3870^, what is their average 
cost? 

61. What is the value of f of a dollar ? 

PBOCESS. FoBMULA. $1,000 X f = $555+, value in cents and 

$1,000 mills. 

5 Analysis. — Since in $1 there are 1000 mills, in f 
0)5.000 ^^ '^ dollar there are f of 1,000 mills (or ^ of 5 IVecl^^ V^ 
miiis;, which is 555 mills = $.555+. 
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62. If 3 yards of calico cost 88^ cents, what does > 
yard cost ? TT. 5 yards ? 6f yards ? 

Formula. $.385 -f- 3 =costlyard. 

$.385 -r- 3 X 6f = cost of 6f yards. 

63. A tract of 17 acres of land cost $34 : what was 
the price per acre ? W. If it cost $263^ ? If it cost 
«216| ? 

WBITTEN EXAMPLES. 

64. If 7 firkins of butter weigh 680| pounds, what 
will I of a firkin weigh ? What will it be worth at 
80| cents per pound ? 

Formula. 680f lbs. -;- 7 = weight of 1 firkin. 

680} lbs. -7-7 X I =weiglit of j of a firkin. 
$.30} X (680} -^ 7 X })=cost of } of a firkin, at 30f cents. 

65. Paid 25 laborers I206J for 6 days' or 1 week's 
work : what were the wages of each per day ? 

66. 16 car-loads of wood, of 3§ cords each, cost 
$2911 ' w^^^ was the cost of 1 cord ? 

67. If 12 yards of silk are worth $16.46f, Avhat is 
the value of 1 yard ? | of a yard ? ^ of a yard ? 
2| yards? 

68. What cost 6J barrels of flour, if 4J baiTels cost 
$17.37 J? 

PROCESS. Anal. Steps. — (1. ) Find cost } barreL 

13)$17.375 (2.) Find cast i/^barrtli, 

"T^Z I Formula. $17.375 -f-13 X 20=2a72. 

1.o»dO-|- 

20 BY CANCELLATION. 

13_20 



$26.720+ = cost 6| lbs. $n.375-f-^ X -^^=$28,720+. 

* SuQQEBTioN. — Wbeii, ill dividing oi\e fT«c\lio\\ Vi a\wUi«r, the denomiiiatan 
Jtfo alike, they may be disregarded, bIucq tiit^v wouVCi \m eajMftY^ft^Vtii Bi ft^' tfP'iu iti , 
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69. If 17 baskets of strawberries cost 110| cents, 
what will 2| baskets cost ? 

70. What cost 1^ bushels of wheat, if 46 J busliels 
cost $82M{ ? 

71. If 25| yards of flannel are worth $12.87f, what 
is the value of | a yard ? 

72. What is the cost of J of a pound of tea, if 72 
pounds cost f 8| ? 

73. If 36J acres of wheat yield 635 bushels, what is 
the yield of 5 J acres ? 

74. What cost 56 lemons, at $1.12J a dozen ? 

75. Bought a barrel of sugar at 14J cents a pound. 
The gross weight was 256| pounds ; weight of barrel, 
13| pounds: what did I pay for the sugar? 

76. Paid Ji34.11 1 for a barrel of sugar. Gross weight, 
247| pounds ; weight of barrel, 12| pounds : what was 
the cost of 100 pounds ? 

77. Bought 3 crocks of butter, weighing 25^^, 29|, 
and 27| pounds; the empty crocks weigh 5^^, 5|, and 
5 1 pounds: what did the butter cost at 23| cents a 
pound? 

78. Sold butter of fii*st and second crocks at 26 cents 
what did I receive? 

79. Sold butter in thiixi crock at 28 cents: what did 
I receive ? 

80. What did I make on the whole lot of butter ? 

81. If a man can saw 13J cords of wood in | of a 
uonthy how many cords can he siiw in | of a month ? 

10 
Formula. 13J~ Jx|; or, ^ X | = ^^|^^=fla 

AyAL, STKPfS, — ( 1. ) Find what he <:«ii sa«5 In 1 uioiUk. 

(2,) Fiiitl »chat he <tui «au) in \ <|f a iiiokU)u 



w 



^ 
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82. If a Lird can fly 10| miles in j of an hour, how 
for can it fly in 2' houi-a? 

83. If I yard of velvet c^ts 74J cents, how much 
must be given for 13^ yards ? 

84. If I of a steeple casts a shadow 88| feet long, 
how long is the shadow cast by | of it ? 

I MISCELLANEOUS PROBLEMS. — REVIEW. 

' Note. — Should these problems be considered too difficult, the 
class may omit them until Decimals and Denominate Numbers have 
been finished. 

N.B. — Tlie final results shoiild always be giren In dollara &nd 
cents, instead of fractions of a dollar. 

85. How many yards of muslin can be bought for 
67 cents, at 9^ cents per yard ? 

Formula. 57cents-^J^cents=0 (yards). 

Aralvsis. — If 1 yard coxta flj cents {^), as nittny yards can be. 
bought for 57 cents as Qj cents ure contomed times in 57 cents, or d 
yards. 

86. How many yards of tape can be bought for 11 
cents, at 2| cents per yard ? W. At 1| cents ? At 9| 
cents? 

87. How many yards of silk, at 97f cents per yard, 
can be bought for 97§ cents ? For 2 times 97| cents ? 
For 2J times 97| cents? W. For *1 ? For $5.25? 
For)|6.75? 

88. At iV of a dollar per quart, how many quarts of 
vinegar can be bought for ^'> For *|? W. For 
816^? For$27|? 

F0RMOI.A. ti-^$i'o = ^i (qll.lrts). 
Amai.vbib. — If S^ will buy 1 quart, i^ of a dollar 
imuiy guarls as $j\ is contained limes in $J, or S\ quarts 



liar wlU l^^^l 
arts. ^^^^1 
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89. At 92\ per yard, how many yards of carpet can he 
purchased for $5^? For f9? W. For $17^? For 
«186| ? 

90. If 3 oranges cost 10^ cents, what will 4 cost ? 

Anal. Steps. — (1,) F^nd cost q^ 1 orange. 

(2.) Find cost qf 4 oranges. 

91. What will 8 lemons cost, if 5 cost lOf. cents? 
W. If 9 cost 29| cents? If 27 cost 75| cents? If 47 
cost f 2.25]| ? 

92. What will 7§ pounds of butter cost, if 5 pounds 
cost f 1.25| ? If 8 pounds cost $2.87j[ ? If 96 pounds 
cost *27.49| ? 

93. If 6 pounds of rice cost 31^ cents, what will 2 
pounds cost? W. 8 pounds? 11^ pounds? 113^ 
pounds ? 

94. If 4 apples cost | of a shilling, what will 1 apple 
cost ? 6 apples ? W. 37 apples ? 387 apples ? 

96. What will 3 apples cost, if 1 apple costs | of a 
cent? If 2 apples cost 1| cents? If J of an apple 
costs J of a cent? W. If § costs {| of a cent? If J 
costs 1| of a cent ? 

96. What will J of a pound of sugar cost, if 1 pound 
costs 16« cents? W. If 8 pounds cost *1.25| ? If 7 J 
pounds' cost 99| cents ? If 21| pounds cost |12.10| ? 

97. Change f- to a simple fraction. 

Suggestion. — Since the value of a fraction is the quotient of the 
numerator divided by the denominator, the alK)ve expression = J^|. 

Note. — Fractions having a fractional quantity for either nume- 
rator or denominator, or both, are sometimes called '* complex frac- 
Uons." They are simply the fractional expression for the division 

2f 
of fractions. 2} -f- } may be written -/. 
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1 

98. Change 1 1 to a simple fraction. 

99. Find the value of if. 

ft 
81 . . 

100. Reduce -c~ to its simple fi-actional expression. 

7 
' 101. Change jj to a simple fraction. 

102. Reduce f X IgV 

PROBLEMS CONTAINING NOT MORE THAN THREE J 

ELEMENTARY QUESTIONS. 

103. If 2^ chests of tea cost $63f , what will 6| chests 
cost? 

Anal. Steps. — (1.) Find the coH qf 1 cJieat: 634 — 2^ = 28f^ 
= cost of 1 chest. 

(2.) Find the cost qfO^ chests: 28f f X 6| =l»3^f ; or, $193,073+, 
cost of 6} chests. 

Formula. 63^-7- 2l X0} = ^ X ^ XV=$193^y, 

104. If 2 J bushels of apples cost 7 shillings, what 
will I of a bushel cost ? TT. | of a bushel. 6| bush- 
els ? 143f bushels ? 

105. If a peck of com is worth 15| cents, what are 
8 pecks worth ? 4 pecks, or a bushel ? TFI 2| bushels ? 
384 bushels ? 

106. If 3 pecks of rye are worth $J, what is 1 peck 
worth? TT. What are 4 pecks, or 1 bushel, worth? 
3 bushels ? 29§ bushels. 

Ketutw. — Describe a mixed iiumbtT. (84.) niustrato by objects. Give 
Principles I. aiul II. (85.) How are fractions written? How is the valae of a 
fraction affected by multiplying botli terms by tlie same uaniber? (86.) ¥^lien 
•re fractious said to be expressed iu the lowest terms? (87.) 



FRACTIONS. 1 67 

107. If 2 pecks of barley are worth $^, what is 1 
bushel Avorth? W. h\ bushels? 27| bushels? 846| 
bushels ? 

108. If 4 pounds of sugar cost 60 cents, what will 2 
pounds cost? W. 100 pounds, or 1 cwt.? 5 cwt.? 
7| cwt.? 

109. If a piece of meat weighs 100 pounds, or 1 cwt., 
what will J of it weigh ? TT. fofit? ^ofit? fofit? 

110. A barrel of flour weighs 196 pounds : how much 
will J of a barrel weigh ? TPI | of a barrel ? 16 
barrels ? 23 J barrels ? 

111. A bushel of wheat weighs 60 pounds: what 
will 2 bushels weigh? TT. f of a bushel? 46 1 
bushels ? 

112. 1 rod of wire fence costs 98 cents, what will be 
the cost of 2 rods ? W. Of 89|^ rods ? Of 320 rods, 
or 1 mile ? Of 2 miles? Of 63 J miles ? 

113. 1 acre of land is worth $30| - at the same rate, 
what are 2 acres worth ? TT. § of an acre ? 3| acres ? 
640 acres, or 1 section ? h\ sections ? 

114. 1 cubic foot of stone is worth 2J cents, what 
are 3 cubic feet worth? W. 16§ cubic feet ? 24| cubic 
feet, or 1 percli ? 128 cubic feet, or 1 cord ? 3| cords ? 

. 115. A man's age is 47^ years ; his son is ^ as old : 
how old is his son ? TT. His wife is | as old : how old 
is she ? 

116. W. A merchant has *300.25 in the bank, and f 
as much in his safe : how much has he in his safe ? 
How much has he in both ? 



Review. — Give the analysis for reducing on impioper fraction to a mixed 
nnmber. (90.) What is meant by a common denominator? (92.) Can fractloui 
iMvtug UifTerBitt denominators l)e added or subti acted? (93.) Wby ? 



I 
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117. 20 13 S times a certiim number: what is j of ft? 
W. 200 is 6^ times a certain number: what is | of it? 
101 J is f of a certain number: what is | of it? 671| 
18 f of a certain number : what iB 3| times the number ? 

118. 60 is J of a certain number: what is J of it? 
W. 60 is I of a certain number: what is | of it? 60 
is 3J times a certain numbei- : what is | of it ? 

119. Matthew had | of a bushel of peaches. He 8old 
j of them : how many did he sell ? W. How many 
had he left ? Hail he sold f of a bushel, how many 
would he have had left? 

120. W. Helen paid *| for a geography, and f| for a 
reader: how much more did she give for the one than 
the other? How much for both? How much had she 
left of a $10 bill? 

121. Alexander has $9J: how much more must I 
give him to make $10? W. To make 813J ? To make 
*37f? 

122. Robert eai-ns $7| a week; Joseph earns flj 
less than Robert: how much* does Joseph earn? W. 
How much do both earn ? How much do they lack of 
earning *20 ? 

123. Ruth will be 21 years old in 3^ years: how old 
is she now ? Maude is 18^j years old : what is the sum 
of their ages ? 

124. A boy sold | of his nuts: what part had he 



ANAi.Yan. — If n boy gold j ol Ills nuta. lie must liave remaining 
Uic dIEFerence between j anil f (lliu wliok) cif liis nuts, or ^. 

125. If he sold what he had left for 25 cents, for how 



^^T^^ilU 
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'^Hch could he have sold the whole at the same rate ? 
^ow much would that lack of $3 ? 

126. W. A gambler lost in play J and f of liis money : 
^hat part of the whole did he lose ? What part had 
lie left ? If the amount left was $125.25, how much 
Had he at first ? 

127. W. Bought 7f yards of cloth at one time, and 
i^ yards at another: what is the cost of the whole at 
I2f per yard ? 

128. W. Bought 37 yards of musUn ; kept 9| yards ; 
sold the remainder at $lf : how much did I get for it ? 

129. W. A boy spent *1| for a book, |i2| for f of a 
ream of paper, and had $1| left : how much had he at 
first? 

130. John wishes to pay $^ for a pair of skates ; he 
has f of a dollar : how much more does he need ? TF. 
How much would he need to buy 3 pairs of such 
skates ? One dozen pairs ? 

131. By mistake a man paid $J, which was J of a 
dollar too much : how much ought he to have paid ? 

132. W. By mistake a man paid $14^^, which was 
5^ dollai*s too much: how much ought he to have paid? 

133. W. A boy by mistake subtracted | instead | : 
was his answer too large, or too small, and how much ? 
What would have been the condition of his answer, 
had he subtracted | ? 2f ? ^^ ? 

134. W. A man bought eggs for $3|, and sold them 
for $3^ : did he make, or lose, and how much ? 

135. W. A man bought 13| dozen of eggs at ^ of a 

Bbvibw. — Tell how fractions are added. (930 "Ce^^ ^ow ^Vi'^'S «x« %v\Ax»i&\k^, 
(M.) Tai bow fractions HTB niuitjplied by an U\te|s&T. (%.^ •Ifc\\ \tfyw «w\vNi!c&s«t 

h maJtipUed by » fiaetiou. (96,) How do you take Ui© Ix^ucMvottaX v»^ «sl ^ , 
uuiuber. 1 
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dollar a dozen, and sold them at $^^ : did he make, oi 
lose, in the transaction, and how much ? 

136. TT. If J2| will pay a woman for working 2J 
days, how much Avill pay for 6 J days' Avork ? For 6 
days', or 1 week's Avork? For 2 weeks'? For 5| 
weeks'? 

137. If 2 barrels of beef are worth *14|, what is 1 
ban-el worth ? W. What are 10 barrels ? 12| baiTels ? 

138. W. If 6J pounds of sugar cost $|, what will 
3| pounds cost ? What will | of a pound cost ? f^ ot 
a pound ? 250 pounds ? 

PROBLEMS CONTAINING NOT MORE THAN FOUR ELE- 
MENTARY QUESTIONS. 

139. If 100 oranges cost $3.20|, what will be the cost 

of 5 J boxes, each containing 250 oranges ? 

5 

FoBMULA. $3.20§-r-100X250X5i = |3.20f X rsa X ^ X ^2^ 
= $44.09+. 2 

PROCBSS. 

2)$3.20f 
j[ Anal. Steps. — (1.) Find coat qf 1 orange, 

1.60J (2.) Find coat qf250oranffeis, or 1 box, 

5 (3. ) Find coal qf 5^ boxea, 

SuooESTiOK. — Cancel the common factor 50. 



8.01} 
11 

2)88.18} 



$44.09i; 
or, $44.09+ 

140. If 2 pounds of indigo cost fSf , how much will 
1 pound cost ? TT. I of a pound ? 13f pounds ? 

Review. — How is a fraction multiplied by a fraction or mixed number? (97.) 
How is a fraction divided by an integer? (96.) How is a mixed uumlier divided 
by a fraction? (99.) Give the rule for dividing a fracUou by a fraction. (100.) 
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141. If I buy 8 eggs for 25 cents, and sell 7 eggs foi 
25 cents, will I make, or lose, and how much on each 
^gg? ^- How much on each dozen? How much on 
25 dozen? How much on a barrel containing 80^^ 
^1 ozen ? On 5 barrels of the same size ? 

142. W. 7J pounds of coffee cost $1.87 J : what will 
^. bag cost weighing 63| pounds ? What will 5 bags of 
t,he same size cost? 

143. TT. 7 pounds of cheese are worth 87^ cents: 
Avhat is a cheese worth weighing 45 J pounds? How 
rnuch is that a ton of 2,000 pounds? 

144. (a.) 6 is two times what number? (6.) \ of 
^vhat number? 

FoBMUUL (a.) 6-7-2 = 3. (6.) 6-T-f = 9. 

Analysis. — (6). If is ] times a certain number, the number 
must contain as many units as } is contained times in 6, or 9 (times 
or units). 

145. 25 bushels of apples are twice a certain quan- 
tity: how many bushels in the quantity? TT. 138 
bushels are 3 times what quantity ? How many bushels 
in the quantity, if 43 bushels are 5 times the quantity ? 
If they are \ of the quantity ? § ? ^ ? 

146. What is the monthly salary of a clerk, if $60 is 
8 times his salary ? If it is \ of it ? If it is | of it ? 
W. If it is ^ of it? 

147. 7 is I of what number ? | is J of what num- 
ber ? f is I of what number ? W. 6^^ is | of what 
number? | is 3 times what number? 4f ia 8^ times 
what number? 

148. What is the value of my horse, if $40 is twice 
its value? Js \ of its value? TT. Is \ of its value? 
Is \^ of its value ? 
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149. I have 320^ acres of land : how much will be 
left after selling | of it? 

150. I had $34.26, and lost f of it : how much was left ? 

151. Five hundred dollars is J of the money I had in 
a bank : what was the amount ? 

152. Five hundred dollai's is f of the money I have in 
my safe : what is the amount of money in the safe ? 

153. Twenty-five dollars is 2^ times the money I 
gave to a poor man: how much did he receive? 

154. A man has 4|^ bushels of potatoes, which is ^ 
of the quantity that he planted : how many did he plant ? 



ANALYSIS SECTION Vni. 

Fractions. 



c. 



d. 



e. 



1. illustbatton. 7. 

2. Definitions. 

o« X EXtMS* 

Hoto written. 
4. Reductiox. 

a. To Higher Terms, 

b. To Lowest Terms. 

Illustration of each. 

Analysis. 

Principle. 

Rule. 

Of Integers or AFixed Kumbera 

to Improper Fractions. 8. 

(^ Improper Fractions to 
Integral or Mixed Numbers, 
To Common Deiwminutors, 
Illustration of each. 
Anal3rsi8. 
Rule. 
B. Addition of Fractions. 

a. Illustration, 

b. Principle, 

c. Analysis, 

d. Rule, 

8. Subtraction of Fractions. 9. 

a. Illustration, 

b. Analysis, 

c. Rule. 



Multiplication of Fractions. 

a, Fmctions by Integers. 

b. Mixed A ambers by Integers. 

Illustration of each. 

Analysis. 

Principle. 

Rule. 
e. Integers by Fractions, 
d. Fractions by Fractions. 

Illustration of each. 

Analysis. 

Rule. 
Division of Fractions. 

a. Fractions by Integers. 

b. Mixed Numbers by Integers, 

Illustration of each. 

Analysis. 

Principle. 

Rule. 

c. Integers by Fractions, 

d. Mixed Numbers by Fractions 

Illustration of each. 
Analysis. 
Rule. 
Concrete Problems. 

a. Formula. 

b. Analysis, 




.LUSTRATIONS. 



1. If a block of wood is divided into ten equal 
pai-ts, what is oTie of the parts called? What are 
two of the parts called? 5 of the paita? 7 of the 
parts? 

2. If 1 tettth of a block of wood is divided into ten 
equal parts, what is one of the parts called ? S of the 
parts ? 6 of the parts. 

^oindredth of a block of wood is divided iuJ 
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teu equal parts, what is one of the paits called ? 4 of 
the parts ? 8 of the parts ? 

4. How many tenths in a unit? In 2 units? In 5 
units? Ill 20 units? In 45 units? 

5. How many tenths in 1 unit ? How many hun- 
dredths? How many thousandths? 

6. How many hundredths in a tenth? In 3 tenths ? 
In 1 unit? In 5 units? 

7. How many Ihousandihs in 1 hundredth? In 3 
hundredths? In 5 hundredths? lu 1 tenth? In 6 
tenths? In 8 tenths? In 1 unit? In 7 units? 



Wlieii a mill U divided liilo ten equal parU, and each fractional 
part into teii otiier cijual pavts, &c., Uiese siLbdivisIiins are culled 
ret pec Lively, lentliH, huiiilredtlit, lliounaiidUiii, £c. As eacli siibdi- 
yislnti U oiie-tenth as lai%e as tlie part divided, tbp pni-ts are called 
Ufciiaal JVncUoiix, from dectiii, wbicli slgidlles ten. 



101, A Decimal Fraction, or Decimal^ is a 

fraction whose denominator is ten, or some power of 
ten , as, Jj, ^Vo' ^Urs■ 

102. A Mixed Decimal consists of an integer 
and a decimal ; as, 4^, 8j^|jj. 

103, Decimals may be written like a common 
fraction, with the denominator expressed ; as, -^, ^g-j, 
liSo' °^ with the denominator indicated by placing u 
period before the decimal at the right of units; as, 
.3, ,05, .025. 

104. X7. S. Currency is written in like manner; 
^^ dollars occupying the place of units, and the cents and 
^B Uiills being considered as hundredths and thousaudtlis, 

I"""'"""" 
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NtTMERATION TABLE. 

INTEGERS. DECIMALS. 






p4 
C tri o 

IS "^ 2 
111 



^ 



I 



oo 



. 00 '§5 



oS 



« £ «^ o? ^ 

111 1.1 11111 



•«?''' 

^^.s 



U. S. CURRENCY NUMERATION 
TABLE. 

DOLS. CTS.M. 
1 1 1 1.1 1 1 



P is on "^i^ 2 3 
o q fl g g-S S 



Note. — It will be observed that figures In places equidistant at 
the right or left of units have corresponding names ; as, tern corre- 
spond to tenths, hundreds to hundredths, thousands to thousandths, <&c. 

Decimals are written and read as integral numbers ; the denomi- 
nation being shown by the place of the right-hand figure. At the 
right of units, the 

1st place shows tehilis ; as, 



2d 

8d 

4th 

5th 

6th 



(( 



(( 



(( 



u 



(( 



« 



(( 



(( 



« 



« 



hundredths; as, 
fjiofusandths ; as, 
ten-thotuiandtfis ; as. 



.3 

.as 

.003 
.0003 



= A- 



— T1 

~ Tinnr* 

^ TO 00 ft 0* 



hundred'thoiLsandtJis ; as, .00003 

millionths ; as, .000003 = TTnrSinnT- 



Note. — The above table should be so committed to memory, that 
the pupils can write any fraction instantly. 



EXERCISES IN READING DECIMAL NUMBERS. 

The integral part of a mixed decimal number is read 
as a simple number: the fractional part is read as a 
simple number of the denomination of the right-hand 
figure. Thus, 432.327 is read, four huwdi^d ^^wSl >JDLYt\?j- 
two, and three hundred and twenty-seven tlvou%audtl\»' 
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Read the following numbers : * — 



.2 
41.1 
3.4 
7.1 
2.8 
1.5 



(2.) 

4. 

6.3 

14.2 

.8 

.7 

11.8 



(3.) 

3.14 
2.21 
.47 
.19 
5.27 
4.51 



(4.) 

2.1 

4.6 

.5 
8.23 
5.1 

.27 



(9.) 

30.201 
75.005 
93.505 
40.076 
30.300 
100.001 



(10.) 

4.037 
.067 
.004 
.4 

30. 
8.010 



(5.) 

3.14 
.03 

5. 
.6 

8.10 
.58 

(11.) 

30.020 

5.005 

50.005 

80.08 

5.011 

500.501 



(6.) 

4.70 
20.01 
.03 
25.1 

1.83 
10.10 



(7.) 
51.03 

5. 

70.71 
50.05 

2.02 
41.41 



(12.) 

1.413 
1.27 
50.037 
2.143 

.087 
.002 



(8.) 

1.634 
2.504 
8.101 
5.001 
20.020 
6.005 

(13.) 

1.305 

.4 
6.103 
4.004 

.6 
8.008 



Note. — Also read the above as dollars, cents, and mills. 



(14.) 

413.4021 

41.0341 

5000.001 

41.0213 

4.4021 

412.4134 

21.4012 

412.4802 



(15.) 

403.413 
4.4021 
30.204101 
3.012401 
2.401J 
3.1241f 
4.3101} 

400.400lJ 



(16.) 

50000.001 
5000.0001 
500.00001 
50.0001 
5.00001 
.500001 
.050001 
.00501 



(17.) 

413.407012 

4001.300010 

4.301 

400.300901 

30.410801 

.600001 

4.300101 

5.800001 



* The following exercises should be read aloud by the pupils at recitation. 
The class should be still further practised, if necessary, by reading similar exer- 
cises from the blackboard, until they can read quickly and accurately. 

The teacher should then, with, the books closed, dictate the same exercises for 
the class to copy. Wlien they have finished, let them exchange Flates, and let 
the teacher rend the lex8on from the book, requiring each pupil to note his neigh- 
tor's errors by dr&wing a line under the nmnben VivcortocXX's ^wtSXXasu 
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J.05. Notation and addition of decimals. 



WRITTSN 


KXICBCISUS. 


"Write and add, 




PJiOCESS. 


5aiid2ten<A^ 




5.2 


3 and 6 UnV^ 




3.6 


41 and 1 tenthj 




41.1 


25 and 14 hundredlhSy 




25.14 


1 and 7 ihou»andilis* 


rulet] 


1.007 


-Analysis. — The analysis and 


lie same 76.047 


1 n simple numbers. 






:i. Add, 


6. 


Add, 


4 and 3 tenths^ 




5 and 21 hundredths, 


5 and 4 (6ii(A«, 




8 and 8 hundredths. 


% 




21 and 8 terUha, 


landStenMs, 




7 and 3 tenths. 


6 and 7 tenths. 




46 and 2 hundredtJis. 


2. Add, 


6. 


Add, 


6 and 21 hunOredUa^ 




41 and 1 thousandth. 


14 and G hunOreiUhSy 




5 and 31 thousandths. 


5 and 7 hundreHths. 




89 thousandths, 


8 and 23 hundreOthB, 




47 and 371 thousandths. 


5 and 74 hundredlhs. 






8. Add, 


7. 


Add, 


5 and 4 tenths. 




26 and 4 tenths. 


6 and 8 hundredths^ 




4 and 5 hundredths. 


5 hundredths, 




41 and 5 thousandths. 


bienlhs. 




6 and 32 thousandths. 


46 and 1 hundredtJu 




4 and 32 hundredtlis. 


4. Add, 


8. 


Add, 


6 and 6 tenths^ 




25 and 16 hundredths. 


47, 




17 and 5 thousandtJis, 


40 and 7 tenths, 




1 and 27 hundredths, 


47 hundredths. 




327 thousandtJis, 


2 and 5 tenths. 







Bjeyixw. — What is the difference between a composite and a prime number? 
(70y 71.) Can a prime number have a factor or divisor? Can a composite num- 
ber have a factor or divisor? (72.) Give an example. MTliat \& xonui^ Vj >^^ 
greatest oouimou divisor? (74.) 
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9. Add, 12. Add, 

3 ten-thousandthSy 27 and 3 tenthSf 

41 ten'thousandthSj 27 and 3 hundredths^ 

821 ten-thouaandthSf 27 and 3 ten-Oiouaandths, 

60Q2 ten-4hou8afidth8f 27 and 3 hundredrthouaandths, 

10. Add, 13. Add, 

5 and 3 tenths^ 1 and 37 hundredths, 

5 and 3 ten-th<m8andtk8f 6 and 27 hundred-thovsa/idths^ 

6 and 3 thousandths, 1 and 11 thousandthSy 
600 and 3 thousandths, 1 and 11 ten-thousandths, 

6 and 33 hundredths, 3 and 5 tenths. 

11. Add, 14. Add, 

4 and 46 hundredrthousandt?is, 6 and 3 tenths, 

2 and 11 /lundred-t/^ousandtAfi, 11 and 47 hundredths, 
59 hundred-thousandths, 5 Aundred-fAouMmdt^ 

70 hundred-thousandtfis, 500 thousandths. 

Note. — The teacher should dictate examples similar to the aboire, 
until the pupils are ready and accurate in notation. 

106* Subtraction op decimals. 

From 97 hundredths take 37 thotisandths. process. 

.97 
Analysis and Rulb. — The same as in simple Qg-j 

numbers. 

.933 

15. From 63 and 4 hundredths take 4 and 3 tenths. 

16. From 25 take 5 and 3 hundredths. 

17. From 547 ten-thousandths take 447 hundred-thoti* 
sandths. 

18. From 495 thousandths take 459 millionihs* 

19. From 1 take 4701 millionths. 

20. Take 5 and 3 thousandths from 25. 

21. Take 33 thousandths from 33 hundredths^ 

22. Take 3 thousandths from 3000. 

23. Take 101 millionths from 101000000. 
24. Take 79 ten-th^umndX}}.^ ttom'v^^^^. 
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MISCELLANEOUS WRITTEN EXAMPLES. 

25. What is the difference between 59 and .59? 
B^etween 3.7 and .37 ? Between 37 and .037 ? 

26. John is 28.4 years old ; Edward is 30.94 years 
^Id : what is the sum of their ages ? What is the dif- 
ference of their ages ? 

27. A man received $37.43 for corn, and $274.07 
for wheat : how much did he receive for both ? How 
niuch more did he receive for the wheat than for the 
corn ? 

28. From a cask containing 32.5 gallons of wine, 
20.47 gallons were drawn : how much remained ? How 
many gallons would three such casks hold ? 

29. Two men build 118 rods of stone fence ; one 
built 63.50 rods : how much did the other build ? How 
much more did one build than the other ? 

30. Two men earned $195.73 ; one earned $86.80 ; 
how much did tlie other earn ? How much more did 
one earn than the other ? 

31. What is the sum of -^^ ^, ^, y^, ^, and 

32. 2.4 + y^ + yf^+Y^-y%=howmany? 

33. 5--,% + ^ + G-y4^ + 3 = howmany? 

34. 4.1+JV + J^% + T*ir + T!u=^^wmany? 

35. 6.02 + ^-J^ + ^-y^ = howmany? 

36. 6.3 + ^ + 6.4-y^ + ^ = howmany? 

Review. — How can a composite number be renolved into prime factors? (73.) 
Wliat is meant by a conmion nmltiplo? (75.) What by a least common multiple? 
(76.) What is the use of cancellation ? (77.) Upon what principle does it depend ? 
(78.) Give an illustration. Give an illustration of what is meant by a fraction . (79.) 
Define a fraction. (79.) What does the denominator of a fraction show? (80.) 
The unmerator of a fraction ? (81.) What is a proper traictiow? ^*I^) Kw Vcciv^'^^ 
fraction? (89L> A mhied number? (84.) Give the piixK^pleA. ^^C) YLo^ «x<ek\xAft^ 
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to the problems ou tlie above drill card, i 
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DRILL CARD EXERCISES. — TAJBLE V. 

ADDITION AND SUBTRACTION. 
ADDITION. 

Exercise I. — 3 numbers. Exercise V. — 7 numbers. 



IL— 4 


(( 


VL— 8 


(( 


IIL — 5 


(( 


VIL— 9 


(( 


IV.— 6 


«( 


VIIL — 10 

SUBTRACTION. 


(( 



Take each of the decimals in Table V. from the following numbers 
minuends : — 

Exercise 1. — 93.416 minuend. Exercise V. — 702.5016 minuend. 
IL— 95.021 " VL — 450.021 " 

IIL — 100.0003 " VIL — 700 « 

IV. — 301 " 

Ex. VIIL — Find the difference between 54.6 and A, B, C, Ac. 

IX. — Find the difference between 2.01613 and A, B, C, Ac, 
X — Find the difference between .20153 and A, B, C, &c. 
XL —Find the difference between .000913 and A, B, C, &c. 
XII. — Find the difference between .10101 and A, B, C, &c. 
XIII. — Find the difference between A and B, B and C, C and D, 
&c. 

MISCELLANEOUS WRITTEN EXAMPLES. 

87- irftnr + 4-3 + t^ - j^^ + iV = how many ? 
38. 2.4 + 3.4 - if^ + j^^ - 1^ = how many ? 

381. Y^ir + 6-03 - 11^ + iV - -02 = how many ? 

40. J^ — .02 + 4.3 — j^-j^ + 3 = how many ? 

41. jlj^ — .02 + .5 — ^%^ + 6.01 = how many ? 

42. 8.3 - .002 + 5.004 — .43 = how many ? 

*3. ifir + tAit - 1^ + 5.3 - y^^ = how many ? 

44. What is the sum of ^ + tAif + j-shu + TTnjVcnj 
+ inftnFand^? 

45. What is the sum of ^+ .0002 + y^ji^ + _^^^ 
+ ^g^and 3? 

Bbvibw.— What is meant by reducing a fraction to ita lowest terms Y (87 J 
Upon what principle does it depend? (88.) 
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MULTIPLICATION OP DECIMALS. 

ORAL EXERCISES. 

1. How many are 3 times 8 tenths ? 12 times 8 tenths ? 
9 times 11 hundredths ? 7 times 6 thousandths ? 

FORMUUU .8x3 = 2.4. 

Analysis. — 3 times 8 tenths are 24 tenths, equal to 2 units and 
4 tenths. 

2. How many are 4 times 8 cents ? 7 times 11 mills ? 
9 times 5 tenths ? 6 times 12 hundredths ? 

3. How many are 3 times 1 tenth ? 2 hundredths ? 
12 hundredths? 5 thousandths? 25 thousandths? 
6 ten-thousandths? 4 millionths? 12 hundred-thou- 
sandths ? 

4. What is ^ of 3? ^of3? .4 of 3? .7 of 3? 
.9of6? 

Formula, 3X t*ff=3X .1 = Aor.3. 3 X A = 3X .2 = ^' or.6. 

Analysis. — Since 1 tenth of 3 equals ^ of 1, or .3, ^ of 3 equals 
2 times .3, or .6. 

5. What is ^of 8? .7 of 9? .9 of 6? .4 of 12? 

6. What is yj^ of 3 ? ^f^of3? .05of7? .08of9? 

7. WhBt is Y^of 3? -^ of 3? .006 of 5? 
.012 of 8 ? 

8. What is ^ of 1 ? ^oi^'i ^of^? ^3^ of 

Formula. ^ of 1 = ^, or .2 ^ of .1 = ^of tV= T?ir» or .02. 
Analysis. — Since 2 tenths of 1=2 tenths, 2 tenths of 1 tenth 
= 2 hundredths = .02. 



Review. — How are integral numbers changed to improper fractions? (S9.) 
How are mixed numbers changed to improper fractions? How are improper 
fi-actions reduced to integral or mixed numbers? (90.) Illustrate what is meant 
by a common denominator of two or more fractions. (92.) What axioms are 
used in the addition and subtraction of fractions? (93.) Give the suialysis of a 
short example. Give the anal>'sis of an example in the subtraction of rractiom. (94.) 
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9. What is ^ of 3? Of .3? Of .7? Of .6? 
Of .03? Of .08? Of .09? 

10. What is .5 of 8? Of .6? Of .9? Of .03? 
Of .08? 

11. Whatis^of 1? Of 6? Of.2? Of.8? Of 
.08? 

Pboblbm. — Multiply 2.43 by 3.4. 

Formula. M X ?i=!W» or 8.262. 

PBOCESS. Anaxysis. — By the rule for multiplication of 

2 .« fractions, the numerators must be multiplied to- 

'q. gether for a new numerator, and the denominators 

for a new denominator. 

072 As the denominator of a decimal fraction is 

729 always a power of ten, the denominator of the result 

J~" will be expressed decimally by the sum of the fac- 

tors of ten in each denominator : hence the following 

107* Rule. — Multiply as in simple numbers^ and 
point off from the right of the product as many figures 
for decimals as there are decimal places in both factors. 

DBILL CABD EXEBCISES. — TABLE V. 
MULTIPLICATION. 

KoTB. — Use only such portions of these exercises as the class maj 
need. 

Multiply each decimal in Table V. by the following multipliers : — 

Exercise I. — 2 multiplier. Exer. XI. — 2.002 multiplier. 

II.— 25 ** XII.— 20.01 " 

III.— .2 " XIII. — 700.07 " 

IV.— 4.2 « XIV.— 709.09 " 

v. — .08 " XV. — 5000 " 

VI.— 3.07 " XVI. — 200.002 « 

Vn.— .29 " XVII. — 3.0004 « 

Vin. — .006 " XVIIL— .03002 « 

IX — .407 " XIX. — 30.09 " 



f« 



X. — 6.001 " XX. — .0006 

XXI. —A X B, B X C, C X D, D X E, E X F, F X G, Ac. 
XXIL —A X C, B XD, C XE, D X F, E X G, &c 
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OBAL AKD WBITTEN KKKBCISicS. 

46. How many are 3 times 1 tenth ? 8 tenths ? 6 
hundredths ? 25 hundredths ? F: 4.3 ? 25.03 ? 

47. How many are 9 times 2 tenths ? 11 hundredths ? 
7 thousandths? W. 328 thousandths? 674 hun- 
dredths ? 

48. How many are 8 times 9 hundredths ? 7 ten- 
thousandths ? 11 hundred-thousandths ? 9 millionths ? 
W. 473 millionths ? 203- hundi-ed-thousandths ? 

49. What is 6 tenths of 3 ? Of 8 tenths ? Of 11 
hundredths? Of 12 thousandths? W. Of 27 thou- 
sandths ? Of 103 hundred-thousandths ? 

50. What is 8 hundredths of 7 ? Of .7 ? Of .09 ? 
Of .011 ? W. Of 6.03 ? Of .4034 ? 

61. W. Multiply 30.003 by 8. By .08. By .12. 

62. What is 2 thousandths of 6 ? Of .007 ? Of 
9 millionths ? W. Of 34.67 ? Of 4.0003 ? Of 7043 
hundred-thousandths ? 

53. What wUl 7 barrels of sugar cost, at $20 a barrel ? 
At 130? W. At f 28.25? At|l32.37? 

54. What is the value of 30 pounds of sugar, at 6 
cents per pound ? At 8 cents ? W. At 8.2 cents ? 
At 8 J cents ? At 7f cents ? 

55. At #30 a barrel, what is the value of 2 barrels 
of sugar ? Of 3 tenths of a barrel ? Of .6 ? Of .03 ? 
W, Of 2.8 barrels ? Of .025 ? 

56. At f 2^ a box, what is the cost of 2 boxes of 
raisins ? Of .3 of a box ? TT. Of 2.37 ? Of .81 ? 



Review.— How are fractions multiplied by integers ? (d5.) Iliastrate by an 
example. How are integers multiplied by fractions? (96.) lUustrate by an ex. 
ample. How are fractions nmltiplied by fractions? (97.) Illustrate by au example. 
How are fia/cUouB divided by iutegere? (9&) 
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i 

! 57. W. A man bought 19.5 barrels of cider, at $2.20 

a barrel ; he sold it all for ^28 : did he make, or lose, 

and how much ? 

58. W. A man bought .3 of a barrel of cider, at 
' $2| a barrel ; he sold what he purchased for 't2| : did 

he make, or lose, by the transaction ? 

69. W. A boy bought .75 of a bushel of nuts, at 12 

a bushel ; he sold them again for $2 : did he make, or 
k lose, and how much ? 
I 60. W. Another boy bought 1.75 bushels of nuts, 

at $2 a bushel ; he sold them again for $2 : did he make, 

or lose, and how much ? 

61". W. A girl had a ten dollar bill ; she bought .38 

of a box of raisins, at $2| a box : how much money 

had she left ? 

62. 4.3 X I + 3.47 ~ .08 = what ? 

63. 43.24 - 2.4 X 6^ + 40.74 = what ? 

64. (2.01 - .003)X(1 + 1)= what ? 

65. 7xi- - ( 3 X .3) + 12^ = what ? 

66. ( 6 X .3 — . 6 X 3) X 8.401 = what? 
6T. (I X .7 — .8 X .7)X 4.2 X 3 = what? 

DIVISION OP DECIMALS. 
ORAL BXBKCISKS. 

1. How many tenths in a unit? In 2 units? Ir ''■ 
units? 

2. In 1 unit how many tenths? How many hun- 
dredths? How many thousandths? How many ten- 
thousandths ? 

3. How many tenths in 1 half of a unit ? In 1 fourth ? 
In 1 fifth? 

Bbvixw. — How are integen divided by fractions? (99.) IUvv&Ua\A\)^ axv qmsa? 
pto. Hoir«wfmetioi»diFl(l0d2)/£ractioii8? (100.) IHiMrtaayto \]i^ mj ftxMwsfttu 
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4. In 1 fourth of a unit, how many tenths? How 
many hundredths? How many thousandths? How 
many millionths ? 

FoBMULA. 10 tenths — 4 = .% 

100 hundreds H- 4 = .26. 

Anaxysis. — Since in 1 unit there are 10 tenths, in 1 fourth of a 
unit there are 1 f oiu*th of 10 tenths, or 2^ tenths. 

5. Divide .8 by 4. .14 by 7. 1.4 by 7. 2.8 by 4. 

6. What is 1 fifth of 2.5 ? Of 35 ? Of .35 ? Of 1.00 ? 

7. What is 1 eighth of 24 ? Of 4.8 ? Of 4^ ? Of 
.72? 

8. What is 1 twelfth of 72? Of 7.2? Of 7^? 
Of 9^? 

108. Principle. — Any order divided hy the same 
order gives a quotient of units. 

Decimals, like common fractions, must be changed to like denomi- 
nations, before one fraction can be divided by another ; and the quo- 
tient must be units, or parts of a unit : hence the place of the decimal 
point can be determined by inspection, by reducing the divisor and 
dividend to like denominations, and placing an accent in the dividend 
over the place of the decimal point in the quotient, annexing ciphers, 
if necessary; thus, — 

ILLU8TBATION8. 

(1.) (2.) (3.) (4.) (5.) 

4.7)4.7' .007)2.000' 4)6.08 .2).0'8 40.2).0'0804 

1 285.71+ 1.62 .4 .0002 

Review. — What is meant by a decimal fraction? (101.) What Ia a mixed 
decimal? (102.) How are decimals written? (103.) In how many ways can deci- 
mals be written? How does the notation of United States currency differ from 
iecimals? (104.) What is the first place at the right of the units? The second? 
rhe third? The fourth? The first at the left of the units* place? The second? 
rhe third at the right? Tlie third at the left? The fourth at the rlglit? At the 
fe/t ? How are decimals added? (106.) How is subtractiou of dedmais performed? 
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Pboblem. — Divide 22.848 by 3.4. 

PROCESS. Analysis. — (1.) For convenience, write the 

3.4)22.8'48(6.72 numbers as in simple division. 

204 ■ (2. ) 3.4 equals 34 tenths ; 22.8 equals 228 tenths \ 

34 tenths are contained in 228 tenths 6 times; 

244 

ooQ wliich write in the quotient as units. The re- 

mainder of 24 tenths is equal to 240 hundredths. 

68 (3.) 240 hundredths and 4 hundredths equal 

^ 244 hundredths; 34 tenths are contained in 244 

hundredths 7 tenths times; which write in the 

quotient. The remainder, 6 hundredths, is equal to 60 thousandths. 

(4.) 60 thousandths and 8 tliousandths equal 68 thousandths; 34 

tenths are contained in 68 thousandths 2 hundredths times; which 

write in the quotient. 



To detei-mine the decimal point by inspection : — 

109» Rule. — I. Make the decimal places in the divi- 
dend equal to those in the divisor^* write the qiLotient of 
these figures as units. Place the decimal pointy and con- 
tinue dividing as in simple division. 

Some may prefer the following : — 

Rule. — II. Make the number of decimal places in the 
dividend at least eqvxil to those in the divisor » 

Point off as many decimals in the quotient as the deci" 
mal places in the dividend exceed those in the divisor^ 
prefixing ciphers to the quotient^ if necessary. 



RxviEW — Any order divided by the same order gives a quotient of what 
order? (106.) Units divided by units give what? Give the rule for the nmltl- 
plicatloii of decimals. (107.) Give the rule for tlie division of decimals. (109.) 

• Aimex ciphers to the dividend, if uecessaiy. 
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BLACKKOAICD BXRKCIRK§. 

Determine the decimiil point in llie quotient of each 
of the following : — 









ILLUSTKATIONf 


>. 
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(2.) 


(3.) 


(^.) 
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r 1000. 


.82 -1. .0001 



WRITTEX EXERCISES. 

The answers to the following examples should be 
correct to five decimal places. Annex ciphers to the 
dividend, if necessary. 

Note. — The sigii + annexed to the quotient shows that the divis 
ion is not completed. 
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r .6 
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1- .6 
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.21^ 
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.21^ 
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2 -. 
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6 -1 
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7 -. 
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6 -i 
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2 -. 
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20 -. 


1- .02 



DECIMAL FRACTIONS. 189 

DRILL CARD EXERCISES. — TABLE V. 

DIVISION. 

Divide each decimal in Table V. by the following 
flivisors : — 

Exercise I. — 2 divisor. Exercise XL — .014 divisor. 

IL — .04 " XIL — .0028 

IIL— .009 ** XIIL— 400 

IV.— .007 " XIV.— 403 

V. — .0006 " XV. — 12.7 

VL — .0008" XVI. — 1.87 

VIL — 20 " XVIL — 8.a3 

VUL — 25 " XVIIL — .721 

IX.— 4.2 " XIX. — .0718 

X— .13 " XX. — .00207 

Exercise XXL —A -f- B, B -r C, C -^ D, D -r- E, &c. 

XXIL — A -^ C, B -7- D, C -^ E, D -f- F, c&c. 

ORAL AKD WRITTEN EXERCISES. 

88. If a man can cut 2.3 cords of wood in 1 day, 
how many cords can he cut in 2 days ? In 3 days ? 
W. In 47 days ? In 123 days ? 

89. If I give fl.2 for a pair of gloves, how much 
will 3 pairs cost ? 4 pairs ? W. 58 pains ? 137 pairs ? 

^. 2^ dollars will buy 1 pair of shoes : at that rate, 
liow many dollars will it take to purchase 3 paiis ? & 
pairs ? W. 27 paii-s ? 2883 pairs ? 

91. One baiTcl of flour is worth $5.34 : at that rate, 
what are 2 barrels Avorth ? W, 2.5 barrels worth ? .63 
of a barrel ? 42.73 barrels ? 

92. If it takes .4 of a bushel of apples to make a 
gallon of cider, how many gallons can be made from 

Rrvibw. — What iH a fraction? (79.) A denominator? {^,) Vi\^\xox»ist»iSi\K\ 
a fraction? (81) A proper /raction? (82) Au linpiopeY iTAcUowi ^.^ K\»^3«A 
miwberf ^) 
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.8 of a bushel? 1.6 of a bushel? W. ii 
49.47 bushels ? 

93. If 8 bushels of applea cost $4, what will one 
bashel cost ? 2 bushels ? W. 5.2 bushels ? 7.57 
bushels ? 

94. W. If 80.2 poundi of starch can be made from 
2.1 bushels of corn, how mut;h starch can be made 
from 1 bushel ? From 7.5 bushels ? 

Formula. (1.) 9().2 lbs. -^2.1 = (?) lbs. 
(2.) (?) lbs. x7-5 = (?)lbs. 

95. F: If 3 cubic feet of water weigh 187.5 lbs., 
how much will 9 cubic feet weigh ? 37.42 cubic feet ? 

110. To CHANGE COMMON FKACTI0N8 TO DECIMAL. 

ORA.L EXERCISES. 

1. What is J of 8? § of 5? g of 11? -i^ of 12? 

2. How inanj tenths in a unit? How many hun- 
dredths ? How many thousandths ? How maiiy mil- 
llonths ? 

3. How many tenths in | of a unit? or, change | to 
tenths. 

Analysis. — | of a unit = 3 -^ 4, or one-foiirlU ot 3 luiits. In one 

»linit there are 10 tenths, and In j of a unit there a^re ^ of 3 times 10 
tenths, or 7i tenths. 
4. Express | of 1 in an equivalent decimal. 
Pbockss. Fohmcla. J^ 3.00 ^4 = .75 

4)3.00 Analysis, —3 units equal 300 hundredths: 

~ \ of 300 hundredths equal 75 hundredths. 

Since a fi'action indicates tke division of the numerator by the 
denominator, if the numerator is reduced to the required denomi- 
nation, and divided by the denominator, the result will be an equlva^ 
Jent decimai expreseion ; hence the following 

Rule. — Add ciphers to tKe uuinertttor^aud oEttjiie bjf 
I i^i? denominator, as vn, the division, of dcctmol*. 



I 
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BLACKBOARD EXERCISES. 

Change each of the following fractions to tenths, 
hundredths, and thousandths. 

The sign -{-, placed after a decimal, shows that there is a remainder; 
thus, f = .714f, or.714+. 

MODEL. (1.) (2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) 
i = .7i I f I i f i ^ $A «A 

^ =8.857+ ^ i ^ ^ ^ I $j^ f_^ f 5 
i^=$.863+ i § ^ ^ ^ ^^ 1^^ $1 ^ 

WRITTEN EXERCISES. 

96. Change ^ to a decimal of four places. 

Formula. 2 -t- 41 = .0487+. 

97. Reduce | to a decimal, -^^ f , -^. 

Find the decimal equivalents, correct to four places, 
for each of the following fractions : — 

MODEL. . (1.) (2.) (3.) (4.) (5.) 

fi=f.50 ^ f I ^ ify 

^= .3333+ $11^^ ^|j 



$J= .25 ^ ^ ^ ^1^ ^^(^ 

n= .375 If f ^^ -Aj rAj 

Note. — Those fractions whose denominators are composed of 
prime factors other than 2 or 5, when changed to a decimal, repeat 
one figure, or a series of figures; as, ^ = .333+, -f = .142857+, &c. 
These figures are sometimes marked with a dot over the recurring 
figure, or series of figures, and are called " repetends." 

111. To CHANGE DECIMALS TO COMMON FRACTIONS. 

ORAL EXERCISES. 

1. 6 tenths of an apple is what part of an apple ex- 
pressed in its lowest terms ? 
Formula. .5 = t*Jj = J. 
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2. Express ^ of an orange in its lowest terms. 
8 tenths of a lemon. 25 hundredths. 50 hundredths. 

3. What is the value of .4 expressed by a common 
fraction in its lowest terms ? Of .25? Of .6? Of .28? 
Of .06? Of .75? Of .44? Of .16? ^ Of .15? 



the following : - 




^*Jt V V^^ X^WI 


w\^M.m vr& 


MODEL. (1.) 


(2.) (3.) (4.) (5.) 


(6.) 


(7.) 


.04 = i^ .6 


.04 .38 .15 .06 


.012 


.085 


.8 =i .8 


.08 .28 .60 .05 


.885 


.012 


.05=5V -9 


.25 .35 .15 .03 


1.755 


5.058 


2.4 =2| .5 


.30 .75 .12 .2 


6.855 


1.025 


5. Change each of the following number of 


cents 


and mills to the fraction of a dollar : — 






MODEL. 


(1.) (2.) (3.) 


(4.) 


(6.) 


f .36 = $i^5 


$.125 $1.10 $.20 


$.875 


$.004 


.25 = ^\ 


1.25 6.90 .55 


1.375 


.008 


2.12 = 2^ 


.18 .12 .06 


.605 


.002 


1.375= If 


.40 .15 .88 


.006 


.104 



ORAL AND WRITTEN EXERCISES. 

Problem. — Reduce .75 to an equivalent common 
fraction. 

Formula. .75 = ^ = |. 

98. Reduce .5 to a common fraction. Reduce .05. 

99. What common fraction is equal to .25 ? To .75 ? 
To .55? To .125? To .185? 

Note. — When the decimal is a repeteud, as, J =.3, ^ = .00, 
these repetends can be changed to a fraction by writing for a denomi- 
nator as many nines as there are figures in therepetend; as, •&=« 

/=/,.<»=/,= ,Ji, .23 = -n = •% 



(1-) 


(2.) 


(3.) 


(4.) 


.a 


.7 


.4S3S + 


.142857 


.8 


.6.^ 


.9666 + 


.585714 


.s 


.25 


.lui + 


.41354 


.45 


M 


.7777 + 


.4444 + 
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100. Change each of the following repetends to frac- 
tions 2 — 

MODBJL. 

.3 = I = i 
.6 = I = f 

.m = .4^ =.4^ 

.61 =.6i =.64 

101. Reduce .333 to a common fraction. Reduce .16§. 

FOEMULA. .383 = ^=4^-^100 = 1^4 = J. 

.i«i=;-l=¥^ioo=^=j. 

Analysis. — .333, written with a denominator, equals jg^. The 

numerator 33^ = ^ J* ; and ^^ divided hy 100 = J^, or J : hence the 
following 

Rule. — Write the denominator under the decimal^ 

erase the decimal point, and reduce the fraction to its 

lotDest terms. 

Note. — Repetends must be changed to fractions, and the fractions 
tu improper fractions, before dividing by the denominator. 

102. Write common fractions for each of the follow- 
ing decimals : — 

MODEL. 

_ 25 _1 
'^ =100 = 4 
121 -12J- 25^1 
•^^* "100 ""200"" 8 

Ai - 'it - i^ - 1 

"" 100 ~ 900 "■ 45 
OgAA-Q^- 900 _1 

HKyasw. — C^ve prineiphs, (85.) Give role for Ted\ic\\\g 2k Ti\V&<e«\ w\iMJiaet\ft 
Hu improper fraetiou. (89.) For rediidu^ ui imuEoper IxscUou U> aai Va\/BiBta2k.iA 
jtaixad atuaber, (90^ 



(1.) 


(2.) 


(8.) 


(4.> 


.875 


.15 


.333 


.24 


.42 


.015 


•6f 


.35 


.55 


.025 


.7? 


.004 


.75 


.2 


.888 


• • 

.45 


.45 


.8 


.24 


.253 


.755 


.28 


.63 


.74 


.12^ 


.37J 


.4 


.28 
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What is the value of each of the following, expressed 
in decimals ? 

103. 1.13 X 5 -^ 7. 

104. 3.7 lbs. -=- 8 X .2.5. 

105. fl.76 X .3 -T- 5.7. 

106. ($4.75 -h .27) -T- 90. 

107. 4.3 bbls. X 1^ + 2.5 bbls. 

108. 7.1 X 8.2 - 2f -h 7.4. 

109. 4.25 ~ .4 - (4| +5.2). 

110. (1^ X 5.3 + 2f -^ .Of) X .13. 
111.(8.3+5.4) X8|-r7.3J. 

112. ^ + 3.4 X 6 + 504 -4- 1.474. 

112m To find the cost when price per 100 or 1000 ts 
given. 

WRITTEN EXAMPLES. 

What is the cost of 234 feet lumber, at $2.70 per hun- 
dred feet ? At $29.30 per thousand ? 

Note. — When the mills in the answer equal or exceed 5, add 
1 cent; when less than 5, reject them. 



FOBMULA. (1.) $2.70 X 234 -i- 100 =$6.32. 
(2.) $29.30 X 234-7-1000=6.86. 
PROCESS. Analysis. — (1.) 234 feet equals 2.34 hnn- 

$2.70 cost C.» feet dred feet. 
2.34 Ko. of C. feet. (2-) Since 100 feet costs $2.70, 2.34 hundred 

' ' feet will cost 2.34 times $2.70, or $6,318. 

$6.32 

Review. — Define common denomimtor. (92.) Give the rule for the addition 
of fractions. (93.) Give the rule for the b'lbtraction of a fraction from an inte- 
ger. (M.) A fraction from a fraction. A fraction from a mixed number. A 
mixed number from a mixed number. Give a rule for multiplying a fraction by 
an integer. (95.) A mixed number by an integer. Give the rule for multiplying 
an integer by a fraction. (96.) An integer by a mixed number. Give the rule for 
multiplying a fraction by a fraction. (97.) A mixed uuml>er by a fraction. A 
mixed number by a mixed number. 

* In businetis transaction)!), C. is sometimes used for hundretUt M. for <ikoi»« 
•onufe, and T. for tons, or two thousand pounds. 
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Note. — As any number can be divided by 10, 100, or 1000 by re- 
nioving the decimal point to the left, the first step of the analysis may 
be omitted in the process. 

113. What will 574 feet of boards cost, at $5.90 per 
C? 

114. What will 7243 feet of lumber cost, at $63.20 
per M. ? 

115. At $8.59 per M., what will 8900 bricks cost? 
2750 bricks? 300 bricks? 

116. At $5.25 per C, what will 340 pounds of lead 
cost ? 47 pounds ? 9 pounds ? 

117. At $3.25 per M., what will 450 envelopes cost ? 
50 envelopes ? 58,700 envelopes ? 

118. What is the freight on 834 pounds of plough 
castings, at $1.37| per 100 pounds? At $.95f per C. ? 

. 119. What will 583 lath cost, at $.75f per C. ? 

120. What will 950 shingles cost, at $2.17 J per thou 
sand? 

MISCELLANEOUS EXAMPLES FOR REVIEW. 

WRITTEN EXERCISES. 

Find the cost of the following items expressed h 
dollars, cents, and mills. 
@ means by the pound, yard, &c. 

121 47 J pounds rice, @ 5\ cents. 

122. 73J yards calico, @ 18J cents. 

123. S9^ quarts beans, @ 7f cents. ^ 

124. 671 yards lace, @ 9| cents. 

125. 112J yards cloth, @ $lf . 

Review. — Qive the rule for dividing a fiuctioii by an integer. (98.) A mixed 
nmiiber by au integer. Give the rule fur dividing an integer by a fraction. (99.) 
An integer by a mixed number. Give the rule for dividing a fraction by a frac- 
tion. (IOOl) A mixed number by a fraction. A mixed number by a mixed nun» 
ber. 



^^OC 
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126. 413J bushels oats, @ 66|^ cents. 

127. 6J bushels apples, @ 174J cents. 

128. 5^ qaarts nuts, @ 193 cents. 

129. 415 pounds starch, (S| 4^ cents. 
130 2| yards silk, @ai J. 

131. 417 pounds honey, @ 18| cents. 

132. 97| pounds coffee, @ »|. 

133. 24.2 bushels apples, @ $g. 

134. 97| yards calico, @ llj cents. 

135. 410j pounds cheese, @ 15| cents. 

136. 1^ tons coal, @ $12|. 

137. 81.3 pounds veal, @ 19| cents. 

138. 23^ pecks peachra, @ 37J cents. 

139. 4210.5 pounds wool, @ A^ cents. 

140. 742.6 pounds cotton, @ 24| cents. 

141. 2173 pounds pork @ $5? per C. 

142. 4113^ pounds butter, @ $27J per hundred 
weight ? 

143. 7513 pounds lard, @ $8.70 per C. 

144. 5350 shingles, @ $2.50 per M. 

145. 7400 bricks, @ %^ per M. 

146. 5234 feet timber, @ $35 per M. 

147. A bunker received, on Jan. 1, cash to the 
amount of *30.40, and paid out *25.70; Jan. 2, re- 
ceived 18 dollars, $5, $20.50, paid out 8i7.30, $6.95, 
*3.47 ; Jan. 3, received *4.20, ^^2Z, ])aid out *9.20, 
46.35: how much did he receive on the three days? 
How much did he pay out? Did he pay out more, 
or leas, than he received? and how much? 

148. On Jan, 4, I bought Z\ bushels apples @ 95 
cents, 6 pecks of beans @ 90 cents, and sold 4| bushels 

87 cents, 24 cabbages @ 10 1 
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apples @ 28 cents ; on Jan. 5, I bought 35 bushels 
potatoes @ 60 cents, and sold 5 cabbages @ 10 cents, 
5 pecks apples @ 28 cents, 3 quarts beans @ 12 cents : 
how much did I buy ? How much did I sell ? Did I 
sell more, or less, than I bought ? and how much ? 

TEST QUESTIONS FOR EXAMINATION. 

70. What is a compoeite number? Name the composite numbers less than 20. 
Are the following numbers prime, or composite, 27, 36, 40, 41, 71, 21, 83, 63, S6, 67, 
57, 17, 77? Give the factors of each of the composite numbers. What composite 
number is formed by the multiplication of 2 and 3? 7 and 2? 3, 5, and 7 ? 

71. What is a prime number? How does it differ from a composite number? 
Give an example of each. Is 6 a prime number? Why? Is 12? Why? Is 7? 
Why? 

72. What is a factor, or divisor? What is a factor of 14? How many factors 
hoB 14? When is a factor said to be prime? Give the prime factors of 4, 8, 24. 

73. 74. What is the greatest common divisor, or factor, of two or more num- 
bers? Give two numbers that have a common factor, and name the factor. 
Name the common factor of 4 and 2. Of 10 and 15. Name the greatest common 
factor of 8 and 12. Illustrate by an example the method of finding the greatest 
common factor of three numbers. Give the analysis. 

75. What is a common multiple of two or more numbers? What is a com- 
mon multiple of 3 and 4? Of 2 and 7 ? Of 5 and 10? 

76. What is a least common multiple? What is the least common multiple of 
3 and 4? Of 6 and 9? Of 2 and 7? Give the rule for finding the least common 
multiple. Illustrate by an example. 

77. What is cancellation? Illustrate by an example. 

78. Upon what principle does it depend? Is a number changed by being both 
multiplied and divided by the same number? How is a multiplier known in 
arithmetic? Ass.— By the sign qf multiplication placed before it. How is the 
divisor known? Ans. — By the sign qf din^aion b^ore it. When a sign of divis- 
ion is placed before a parenthesis, is a part, or all, the immbers within it used as a 
divisor? Aks. — All of them. What are the numbers considered when placed 
below a horizontal line, as in the fractional sign of division? Aks.— They are 
eonHdered as divisors. 

79. What is a fraction? What Is meant by ^, }, |? Upon what does the 
rise of the equal parte depend? Which is the larger, 4ths or lOtlis? 3ds or Gths? 

80. What does the denominator show? To what does the denominatcnr give a 
name? 

81. What does the numerator show? In the following fractious, |, ^, f , f , 
wliJfdi is the denominator? Which the immerator? 

89. What is meant by a proper fraction? Give an example. 
88. Give an example of an improper fraction. Why so called? How does a 
pvoper fraetiou differ from an improper fraction? 
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84, 85. What Is a niixe«l mimber? ^Vliat Bign in nnclerstood between the 
integer and the fraction? 

How are f i-actions usually written ? Give an example. What other method is 
sometimes used? Give an example. 

What is meant by ^, ^, ^? What by J, |? When no definite number is 
expressed, what is considered the unit of a fraction ? Ans. — 1. 

86-88. What is meant by reducing a fraction to lower terms? To its low* 
est terms? Give the analysis of an example. 

Upon wliat piinciple does it depend? Is the value of tlie fraction clianged? 

89. Wliat is meant by changing integral or mixed immbers to improper frao«= 
tions? Give the analysis of an example. 

90. What is meant by changing iiTH>roper fractions to integral or mixed nam- 
bers? Give the analj'sis of an example. 

9$8. What is meant by reducing fractious to a common denominator? Is the 
value changed? 

When are fractions said to have a common denominator? Give an example. 
Give the analysis of an example. Give a rule for reducing fi-actions to lilce 
denominators. Upon what principle does it depend? Wliat does the least com- 
mon multiple of the denominators of the several fractions indicate? Ans. — It 
indicates the leaat common denomitiator qf those /^actions, 

93. What axioms are used in addition and subtraction of fractions? Upon 
what two axioms are the operations based? 

Like fractions are what? Can fractions of different units be added or sub- 
tracted? Could I of a barrel be taken from ^ of a pound? Could J of a pound 
of flour be taken from | of a bushel of potatoes? Could ^ of a i>ound be taken 
from |- of a pound? Could ^ of an apple be added to ^ of an apple? 

94* Give the analysis of the method of finding the difference between two 
factions. Give the rule. 

95. How may a fraction be multiplied by an integer? How may a mixed num- 
ber be multiplied by an integer? YThy does luultiplying the immerator multiply 
the fraction ? Why does dividing the denominator by the integer multiply the 
fraction? Which method should be preferred? Should a mixed number ever be 
changed to an improper fraction before nmltiplying by an integer? Illustrate by 
an example, and give an analysis of the process. 

96, 97. How are integers multiplied by fractions? How are mixed num- 
bers multiplied by fractions? How itte fractions multiplied by fractions? How 
are fractions multiplied by mixed numbers ? To what is multiplying by a fraction, 
as 4, ^t -j^i equivalent? Ans. — To dividing by an integer equal to the denominator 
qfeach/iractum. Illustrate by an example. To what is multiplying by a fraction, 
as |, 1^, |, equivalent? Ans. — To taking the /fictional part of a number ; tnust 
^ of 7. I of 11, I of 2^. In the multiplication of fractions, when is the wonl 
" of " used? Wlien is the wonl " times '* used? YHiat is the difference of mean- 
*^? Give a rule for niultipl>ing by a fraction or mixed number. 

98. Give the rule for dividing a fraction by an integer. Why does dividing 

e numerator divide the value of the fraction? Why does nmltiplying the 

•nominator divide the value of the fi-action? Give the niethoii of dividing a 

•dxed number by an integer Wlien should the mixed number be changed to an 

''uproper fraction before being divided? Anb.— ITAeN the integer qf the mixed 
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manber U leaa than the digiaor, niuBtrate by an example, and give an analysla of 
the process. 

99, 100. How is an integer divided by a fraction? How is a fraction divided 
by a fraction? How is a mixed number divided by a fraction? How are mixed 
numbers divided by mixed numbers? What must be done to mixed numbers 
before dividing? Give a rule for dividing by a fraction or mixed number. Write 
an analysis of the process of an example in the division of fractions. 

General Questions. In how many ways can fractions be reduced? Give 
rules for each. In how many ways can a fraction be multiplied? In how many 
ways can a fraction be divided? 

DECIMAL FRACTIONS. 

101. What Is a decimal fhujtion? What is meant by a power of ten? Give an 
example of a decimal fraction. Of a common fraction. 

102. What is e mixed decimal? What is placed between the integer and the 
decimal? How do the orders increase in the decimal scale? How do they 
decrease? Illustrate what is meant by a tenfold ratio. 

103. How may decimals be written ? Are decimals ever written like common 
fhustions? Can they be added, subtracted, multiplied, and divided like common 
fractions? Can they be added to, or subtracted from, common fractions? Give an 
example. 

1O4-108. How do the orders increase in *U. S. Currency? How does the 
notation dlifer from decimals? To what do dimes correspond? Cents? Mills? 
Tenths of mills? Dollars? How is dollars' place indicated? How is units* 
indicated? How many hundredths make a tenth? How many tenths a unit? 
How many hundredths make a unit? How many cents make a dollar? How many 
thousandths make a unit? How many mills make a dollar? How many ten- 
thousandths make a unit? How many tenths of a mill make a dollar? 

What is the denomination of the first decimal place? The third? The second? 
The sixth? The fourth? The fifth? How do the addition and subtraction of 
decimals differ from the addition and subtraction of integers? 

107. Give the mle for the multiplication of decimals. Will the result be 
affected by alternating the factors? 

lOS. A decimal of any order divided by the same order gives a quotient of 
what order? Units by units gives what^ Tentlis by tenths? Tens by tens? 
Hundredths by hundredths? 

109. What is the rule for the division of decimals.? How is the units' place 
determined? What must be done when the divisor is of an order less tlian tliat 
of the dividend? When the dividend is of an order less than the divisor? 

110* Wliat is the rule for changing common fractions to decimals? When 
win the decimal figure, or series of figures, repeat? 

111. What is the rule for changing a decimal to a oonmion fraction ? When 
the decimal contains a fraction, what must be done? 

118. When the price per 100 or 1000 is given, how can the cost be found? GIts 
rale. Giye the analysis. 
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ANALYSIS SECTION IX. 

Deoimal Fractions. 

1 iLLUSTRATIOK. 

?. Definitions. 
8. Notation. 

4. Addition and SUBiBAorioa. 
AxiotM, 

6. Multiplication. 

JhUe, 
tt. Division. 

(a.) Principle. 
(6.) Rule. 

7. Rbduotion. 

(a ) ConunoH Fractione to DedmaHi, 

Rule, 
(6.) Decimals to Common F^raetuma, 

Rule. 

8. Abstract Problbms. 

(a) AnalyHi, 
(6) Rule. 

ft GONGRETK f^OtBLUffi. 




COMPOUND 

DENOMIITATE 

n-UMBBBS. 



Iet bufing and selling, tha quanlity of different articles Is sliown bj 
counting, weigUing, or measuring: lliua some articles are bought and 
sold by the dozen or hundred ; eotne, by tlie ijuart or gallon ; some, b; 
the peck or bushel, Ac. The names — lu foot, milt!, gallon, c)r imimd 
— used lo designate certain quantities are cat Isd da nominations ; 
hence 4 yards, D pounds, are said ta be denominnle Miiiibem. Wlien 
a number representing a quantity ia expressed in two or more 
denominations, It is said to be a compound deiwinlncde number; as, 
4 yards, 2 feet, 5 inches. 

Those denominations in a compound number, which eipress by 
comparison tlie greater amount, are said to be the liiulier ilennmina- 
tions; Ihope wliicii express the less amount ai'e said to Ije the lower 
deiumilncUioa» : tliua a pound is a higher denomination than an 

When numbers of a higher denomination are changed to a lower, 
without altering their values, the reduction is said U> tie descendinf/ ; 
wlien clianged from a tower to a higlier, the reduction is said to Ix) 



1 



w 
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t.ber is ■ 



113. A Compoutul l>eiioniinate yumber is 

one (jxpreasiiig more than one denomination ; as, 1 
pound aud 7 ounces. 

114. The Reduction of Compound Nutnbera 
is the process of changing the denomination without 
altering the value ; as, 1 gallon ^ 4 quarts or 8 pints. 

115. JteducHon Descending changes the num- 
ber to a lower denomination ; as, miles to inches. 

116. Reduction Ascending changes the number 
to a higher denomination ; as, inches to miles. 

117. Measurement of space. 



11 any direction : it may have three dimenaions, 
or measurements, — length, breadth, and thickness. A Solid, or a 
Fnluine, is a portion of space which has three dimensions, — length, 
hreadth, and thickness; as, a block, or a book. 

A Bvrface has but two dimensions, — length and breadth. The 
leaf on which tbia is printed is a aoiid: the page is the surface. 

A Line has but one dimension, — length. The boundary of a st 
face is a line ; as, the edge of this page. 



LINEAR MEASDEB. 



118. The Measures of Length are Long Meas- 
ure and Surveyors' Measure. They are used fbi 
measuring distance. 



TABLES OP LINEAR S 
i MEASURE. 



12 : 



•8 (in,) — 1 foot (^.), 
3 feet — 1 ynrd (y^/.). 

6J yards j 
(11 half yda.)f=l rod (rrf.). 

16^ feet S 

320 rods =lmile(iw.). 



RVEY0R3* UKASURB. 



7.92 inches = I link (*.). 
15 links -= 1 rod (rrf.). 
10 links ) , 1 . , „ 

chains ^ 1 mile (nh}> 
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The following denominations are sometimes used : — 

4 inches = 1 hand. Used to meas. height of horses. 

3 feet = 1 pace. Used for stepping off distances. 

6 feet — i fathom. Used to measure depths at sea. 

1^ statute miles (neai'ly) = 1 geographic mile, or nautical knot. 
60 geographic miles = 1 degree of latitude on equator. 



.TABLE OF EQUIVALENTS. 



lmile = 



80 chains. 
320 rods. 
1760 yards. 
5280 feet. 



4 rods. 
1 chain = ^ 66 feet. 

100 links. 
1 yard = .36 inches. 



1 meter = 39.37 inches, or 1 yard, 3j inches. 

Notes. — (1.) The surveyors' chain contains 100 links, and meas- 
urements are given in chains and links; thus 12.84 = 12 chains and 
34 links. 

(2.) Railroad engineers use a chain containing 100 links, each 1 
foot long ; and they record their measurements in miles and feet. 

(3.) The yard, half-yard, quaiter, eighth, and sixteenth are used 
in measuring cloth. 

REDUCTION DESCENDING. 
OUAL EXEBCISE. 

1. How many inches in 3 feet ? 

Analysis. — Since in 1 foot there are 12 inches, in 3 feet there are 
8 times 12 inches, or 36 inches. 

2. How many yards in 3 rods ? 

Analysis. — Since in 1 rod there are 5^ yards, in 3 rods there are 3 
times 5^ yards, or 16} yards. 3 times 5 yards are 15 yards ; 3 times 1 
half-yard are 3 half-yards, equal tol} yard; 15 yards plus 1} yard 
equals 16| yards. 

5. How many inches in 5 feet ? In 4 feet ? 
4* How many half-yards in 1 rod ? In 2 rod&? 
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FELTER'S 

ARITHMETICAL DRILL CARDS. 
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DRILL CARD EXERCISES. — TABLE VI. 

Prepare the following Drill Card Exercises on slave 
or paper at seats, to be read as a class-exercise. 

Exercise I. — Change V miles to cliains. (Twenty examples.) 
n. — Change V miles to rods. 
III. — Reduce V rods to yards. 

Directions. — Copy the number opposite each letter as miles, and 
reduce it to chains. Arrange the exercises as follows : — 



Exercise I. 

A. 2 mi. =160 ch. 

B. 1 " = 80 " 

C. 3 " =240 " 

&c. to U. 



Exercise II. 

A. 2mi.=640rds. 

B. 1 " =320 " 

C. 3 " =060 " 

&c. to U. 



Exercise III. 

A. 2 rds. = 11 yds, 

B. 1 " =5^ " 

C. 3 " = 16i " 

&c. to U. 



N. B. — Under each table, the teacher should dictate Drjll Card 
Exercises, similar to the following, until the pupils are prompt and 
accurate in their work. 



BEDUCnON DESCENDING. 



reduction ASCENDING. 



Ex. I. — Reduce W rds. to feet. Ex. IV. — Reduce X feet to rds. 



II. — Reduce V ml. to yds. 
ni. — Reduce W ch. to feet. 

VII. — Change V sq. ml. to 

acres. 
VIII. — Cliange W sec. to acres. 

IX. — Change V acres to sq. 
rods. 

XIIL — Reduce V cds. to cu. ft. 

XIV. — Reduce V pch. to cu. ft. 

XV. — Reduce V cu. yds. to cu. 
inches. 

XiX. — Change V gals to gills. 
XX — ChangeW gal. to cu. in. 

XXL — Change V Cong, to m. 



V. — Reduce Y in. to rods. 
VI. — Reduce X ch. to ml. 

X — Change Y sq. in. to 

sq. feet. 
XI. — Change Y sq. yds. to 

acres. 
XII. — Change X sq. yds. to 
sq. rods. 

XVT. — Reduce Yen. in to cu. 

feet, 
XVII.— Reduce X cu. ft. to 

cords. 
XVIII.— Reduce W cu. ft. to 
cu. yds. 

XXII. — Change X pts. to gals. 
XXIII. — Change Y cu. in. to 

gallons. 
XXIV. — Change X©V\a Vft^'i . 
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rods ? W. In 320 rods ? In 7 miles ? In 3 miles and 
1 rod ? 

7. W. How many ties will it take for 24 miles of 
track, if every 3 feet requires one tie ? 
. 8. How many yards of carpet will it take to cover a 
hall 18 feet long, if the width requires 2 breadths ? W. 
If the hall is 156 feet long, and the width requires 3 
breadths? What will the carpet cost, at »fl| per yard? 

9. W, From New York to Binghamton is 215 miles: 
how many railroad-ties will it take to lay the track, if 
they are placed 3 feet apart ? What will they cost, at 
8 cents each ? 

10. W. There is a door-yard 2 rods long and 2 rods 
wide : how many feet of fence will it take to go around 
it ? If it is 4 rods long and 2 rods wide ? If it is 12 
rods long and 8 rods wide ? 

11. W. There is a l)arn-yard 6 rods squa-.s : how 
many feet around it? How many boards 16^ feet long 
will it take to fence it, if the fence is 4 boards high ? 
What will the boards cost, at 12 cents each ? 

12. W. I have a room 24 feet long by 15 feet wide : 
how many feet of paper bordering will it take to go 
around the walls? How many yards will it make? 
What will it cost, at 3 cents a yard ? 

13. W. How many panels of fence, 16J feet each, 
will it take to fence a lot 26 chains, 25 links long, and 
12 chains and 50 links wide ? How much will it cost, 
at *1.87 per panel ? 



Review. — What Is the effect of repeating a letter in the Roman notation? (8.) 
Of placing a letter of leas value before one of greater value? Of i>lacing a letter 
of le«8 value afUir one of greater value? Of placing a dash over a letler, or combi- 
nation of letters? How does tlie Arabic notation dilfer fnmi the lioman? (9.) 
How many character» are used? How is the number flftoen expressed? 



I 
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14. W, My farm is 23 chains, 50 links wide : how 
many steps across it, if each step measures 3 feet ? 

REDUCTION ASCENDING. 
ORAL EXERCISES. 

1. How many feet in 14 inches ? In 25 inches ? 

Formula. 14 inches -r- 12 inches = 1 (foot) + 2 inches. 

Analysis. — Since 12 inches = 1 foot, 14 inches = as many feet as 
12 inclies are contained times in 14 inches, which is once, with a 
remainder of 2 inches. 

2. How many yards in 6 feet ? In 9 feet ? In 18 
feet ? In 24 feet ? 

3. How many yards in 14 feet ? In 22 feet ? In 13 
feet ? In 25 feet ? 

4. How many half-yards in 3 yards ? In 17 yards ? 
In 18 yards ? In 7 yards ? 

6. How many rods in 11 half-yards? In 22 half- 
yards ? In 33 half-yards ? 

6. How many rods in 648 inches ? 

Formula. (1.) 648 inches -i- 12 inches = 54 (feet).* 
(2.) 54 feet -r- 3 feet = 18 (yards). 
(3.) 2 half-yards X 18 (yards*) = 36 half-yards. 
(4.) 36 half-yards -H 11 half-yards = 3 (rods*) -|- IJ 
half-yards. 

Analysis. — (1.) Since 12 inches = 1 foot, 648 inches = as many 
feet as 12 inches are contained times in 648 inches ; or, 54 feet. 

(2.) Since 3 feet = 1 yard, 54 feet = as many yards as 3 feet are 
contained times in 54 feet ; or, 18 yards. 

(3.) Since 1 yard = 2 half-yards, 18 yards = 18 times 2 half-yards; 
or, 36 half-yards. 

(4.) Since 11 half-yards (5^ yards) = 1 rod, 36 half-yards = as many 
rods as 11 half-yards are contained times in 36 half-yards ; or, 3 rods 
and 3J yards ; or, 3 rods, 1 yai*d, 1 foot, 6 inches. 

* The numbers haviiig the denomiuatiou eucloned hi parentheses are used aB 
»b§tractiD the analysis. 
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7. How maDy rods in 252 inches ? In 1008 inches ? 
In 39 feet ? In 76 feet ? 

8. How many rods in 80 chains ? In 50 chains ? In 
70 chains ? In 90 chains ? 

9. How many rods in 75 links ? In 87 links ? 

ORAL AND WlilTTEN EXERCISES. 

Problem. — How many miles in 14267 feet ? 



Step I. 



rROCESS. 

3 ft.) 14267 ft. 



4755 (yds.) + 2 ft. 
2 h. yds. 



Step III. 



llh.yds.)9510h. yds. 



Step II. 



820 rds. )864 (rds. ) + (6 h. yds. ) 3 yds. 

2 mi. -f 224 rds. 
14207 ft. =2 mi. 224 rds, 3 yds. 2 ft. 

Anal. Steps. — (1.) Change feet to yards. 



Step IT. 



( (2.) Oiange yards to haJf-yards, 
1(3. 



* ( (.3. ) Change half-yards to rods, 
(4. ) Change rods to miles. 

Analysis. — ( 1. ) Since 3 feet = 1 yard, 14267 feet = as many yards 
as 3 feet are contained times in 142G7 feet; or, 4755 (yds.) with 2 feet 
remainder. 

(2.) Since l<yard =2 balf-yards, 4755 yanls = 4755 times 2 half- 
yards ; or, 0510 half-yards. 

(3. ) Since 11 ]ialf-yards(5^ yds. ) = 1 rod, 9510 half-yards = as many 
rods as 11 half-yards are contained times in 0510 half-yards; or, 864 
(rds.) with (6 h. yds.) 3 yards remainder. 

(4.) Since 320 rods = 1 mile, 864 rods = as many miles as 320 rods 
are contained times in 864 rods; or, 2 (ml.) with a remainder of 224 
rods. 



* Pupils wliohnvc stuUied fractions may, in this aud aW f>\,tv\^\«s c«kj&^ ^hV\v& 
by the mixed number, m in division of fractions. 
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I 



Step 
I. 



PROOF. 

2 mi. + 224 rds. + 3 yds. + 2 f t 
320 (rds.) 



640 
224 



i< 



it 



2)864 (rds.) 

5* (yds.)] 

432 (yds.) 
4320 " 



4752 
3 



<( 



a 



Step 
III. 



4755 (yds.) 
8 (ft.) 

14265 (ft.) 
2 " 



Step 
II. 



Anal. Steps. — (1.) Change nUlea to 
rodSy and add rods, 

(2. ) Change rods to yards, and add rods, 

(3.) Change yards to feet, and add feet. 

Analysis. — Note to Teacher. — 
The teacher should rigidly hold the pupils 
to a correct analysis of each step, and not 
allow them, by carelessness of expression, 
to fall into the fallacy of multiplying rods 
by yards, <&c. The denominations are 
affixed to the numbers to aid the memory: 
the analysis alone determines which are 
used as abstract. 



,14267 " 

15. How many feet in 24 inches? In 36 inches? 
In 72 inches ? In 39 inches ? W. In 867 inches ? In 
872 inches? 

16. How many yards in 6 feet? In 36 inches? .In 
47 inches? In 25 feet? In 27 feet? W. In 2347 
feet? In 9673 inches? 

17. How many rods in 16 J feet ? In 83 feet ? In 11 
yards? W. In 27 yards?" In 2473 feet? In 138 
yards ? 

18. W. At 30 cents a foot, what will 13 yards 2 feet 
of wire railing cost? At 40 cents ? At $1.13 ? 

19. W. At 88 cents a rod, what will 80.75 chains of 
fence cost ? 63.25 chains ? 47.50 chains ? 

20. W. What will it cost to caipet a room 61 feet 
long, if it takes 4 breadths of carpet to cover the floor, 
at $1. 75 per yavd ? At $2.25 per yard ? 
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21. What will 5 feet 9 inches of wire railing cost, at 
.50 per foot ? 

PROCESS. 

12 )$1.500 .X 5 = $7,500 cost of 5 feet. 
.125 X 9 = 1.125 cost of 9 in. 



$8,626 total cost. 

Anal. Steps. — (1. ) Find cost of 5 feet, 

(2.) Find costqfl inch. 
(3.) Find cost qf 9 inches, 
(4.) Find tolal cost. 

Analysis. — (1.) Since 1 ft. costs $1.50, 5 ft. will cost 5 times as 
much; or, $7.50. 

(2.) Since 12 inches (1 ft.) costs $1.50, one inch will cost one-twelfth 
as much ; or, $.125. 

(3.) Since 1 inch costs $.125, nine inches will cost 9 times as much ; 
or, $1,125. 

(4.) The total cost will be the sum of $7.50 and $1,125; or, $8.6i:j. 



22. What will 4 yards and 1 foot of brass wire cost, 
at 12 cents a yard ? W, What will 17 yards 2 feet cost, 
at 18 cents a yard ? 

23. At 36 cents a yard, what will 2 feet of cloth 
cost ? W. What will 7 yards, 6 inches cost ? 14 yards, 
2 feet, 6 inches? 13 yards, 2 feet ? 

24. W. At $1.80 a rod, what will 7 rods and 2 yards 
of stone fence cost? 4 rods and 4 yards? 

25. W. What will it cost to fence a piece of land 
18.24 chains long and 11.38 chains wide, at f 1.10 per 
rod? 



Hbview. ~~ What is mount by iho siniplo value of a figure? (10.) By the local 
Taluo of a figure? (11.) What Lt numeration? (12 ) WhaXi \9. \iX\^ \v&^ oil <^\\\v&\^ 
in writing a number? liope&t the iiumeraUon tablo \>n vcAcA-e. Ixovcv fwsgsvN. v*^^ 
Jaffe rnm left to light. 
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SQTJARB SIEASURB 




If yon Trill take a piece of paper, like the one on tliB honrA In tlia 
picture, one foot sqUHre, and divide it into 12 rows of squares, wIlli 
12 squares In eoili i-ow, inakiiig 144 pieces uf equal sixe, eocli piece 
win coDtaiii JiiGt one gquare imh. It will Inkc square feel of paper 
to cover the surface of the board, wlilch contains a ggiiare yard. Tlie 
grass-plat ii> (lie door-yard Is 30^ times as large as the surface of t!ie 
lioard, and contains olio square rod. The Helil In which you see the 
sliccp is 100 times as large as the groaa-plot, and contains one acre qf 

110. Square JHeasure is used for cjileiilating 
are.i3 of land, roofing, llooriiig, paving, painting, &c. 



rt Ll gtwrf (ttj I 
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SURFACE MEASURE. 



144 square inches (sq. in.) = 1 square foot (sq. Jl.), 
9 square feet = 1 square yard (sq. yd. ). 

30^ square yards f > 1 square rod (sq. rd. 

(121 quarter square yards) ( i or perch or pch.). 
160 square rods "^ =1 acre (A*)* 



160 square rods "^ =1 acre (A*)* 

surveyors' square measure. 



^^ 



625 square links (.7. /i.) „51 square rod (sq. rd. 

( or perch ot pch.). 

16 square rods == 1 square chain (sq. ch.). 

10 square chaius » 1 acre (^0* 

640 acres 3= 1 section (sec). 

86 sections »= 1 township (T.) 

Note. — A section is a piece of land a mile square, and is equal to 
•q[iiAre mile. 

TABLE OF equivalents. 

1 A. « 160 sq. rds. = 4840 sq. yds. = 43560 sq. ft. = 6272640 sq. in. 
Isqrd. = 30i " == 272^ " = 39204 " 

Isq. yd. == 9 ** = 1296 " 



slate and blackboard exercises. 

(See Drill Card, Table VI.) 

Exercise. I. — Reduce V acres to square rods. 

II. — Reduce V square rods to square yards. 
III. — Reduce V square yards to square feet. 
rV. — Reduce V square feet to square inches. 
V. — Reduce W square rods to square chains. 
VI. — Reduce W square chains to acres. 
VII. — Reduce X acres to sections. 
VIII. — Reduce X sections to townships. 

Prepare the above exercises in the same manner as on page 205, 
the results to be read as a class-exercise. 




1. In the above illustration is seen a room 24 feet ' 
long, 21 feet wide, and 18 feet high: what is the size i 
of the room in yards ? How many square yards in the i 
first row on the right side of the room? IIow many 
square yards in the entire floor ? 

v (uf square yards) there »re 8 square 
les 8 square yards ; or, 56 square yards. 

2. How many square yards in the right hand wall ? 

How many square yards in the left hand wall? How 
many in the end wall? How many in tlje ceiling? 
How many walls in a room? How many floors? How , 
mimy ceilings ? 
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3. How many square yards in the two side walls ? 
How many in the two end walls? How many in all 
the walls taken together ? 

4. Since there are 9 tiles one foot square in each 
square yard, how many tiles in one row of square 
yards? How many in the entire floor? 

Akaltsis. — (1.) Since in 1 square yard there are 9 tiles, in 8 
gquare yards (1 row) there are 8 times 9 tiles; or, 72 tiles. 

(2.) Since hi 1 row of 8 yards there are 72 tiles, in 7 rows (the entire 
floor) there are 7 times 72 tiles ; or, 504 tiles. 

120. To FIND THE ABEA OF A SQUABB OR PAR- 
ALLELOGRAM : — 

Rule. — Multiply the length by the breadth^ and the 

product will he the area. 

Note. — Usage, and the want of any other equally terse form of 
language, sanction this rule. Logically it is not true, any more 
than multiplying deer by grain will produce buckwheat. If the 
argument of the above paragraphs is thoroughly understood, the form 
of tiie rule can do no harm. 

Artificers usually estimate their work — 

1. By the square foot ; as in stone-cutting. 

2. By the square yard ; as in papering, lathing, plastering, paper- 
hanging, &c. 

8. By the 100 square feet ; as in flooring, roofing, siding, slating, &c. 
4. By the thousand bricks, or by the square yard ; as in bricklaying. 

WRrrXEN EXERCISES. 

26. How many square inches in a cardboard 6 inches 
long and 3 inches wide ? 

FoBMULA. 5 square inches X 3 (rows) = 15 square inches. 

Analysis. — Since in one row (5 inches long) there are 5 square 
inches, in 3" rows (3 inches wide) there are 3 times 5 square inches; or, 
15 square inches. 

Reviicw. —Define a rule. (14.) Recite the rule lot wo^aWoii. i^Tj^y 'Sjwsv\ft>JBk» 
rule for uiunerAt/ou, (16,) I>efiD6 addition. (11 .> 
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27. How many square inches in a boartl 26 inclies 
long by 9 inches wide ? 40 inches by 13 inches ? 

28. How many square feet in a plat of ground 75 
feet by 100 ? 85 by 70 feet ? 07 by 80 feet ? 

29. How many square inchea in a boaixl 108 iuchee 
long by 12 inches wide ? How many square feet ? 

30. Hqw many square feet in a pavement 1.56 feet 
long and 8 feet wide ? How many square jai-ds ? 

31. How many square feet in the side wall of a room 
15 feet long and 8 feet high ? How many square yards ? 

82. How many square feet in the fioor of a room 36 
feet long and 18 feet wide ? How many square yards ? 

33. How many square feet in the ceihng of a room 
81 feet long and 18 feet wide ? How many square 
yards? 

34. How many square feet in the two end walls of 
a room 25 feet wide and 8 feet high? How many 
square yards ? 

85. How many square yards in the four walls of a 
room 44 feet long, 18 feet wide, and 11 feet high ? 

86. How many square yards in tlie ceiling and walls 
of a room 26 feet long, 18 feet wide, and 12 feet high? 

37. How much will it cost to lay the tiles on the 
floor of a room 24 feet long and 21 feet wide, at 50 
cents per square yard ? (See illustration.) 

38. How many square yards of paper will it take to 
paper the walls of the same room, the ceiling being 18 
feet in height ? What will it cost, at 18 cents per square 
yard, no allowance being made for windows or doors ? 

Kevibw. — Define "the sam" In addition. (IS.) Dsraribe the s)^ of nddllion, 
Mid illiiatrniB Lbe ubo. (19.) DeBCiibe Ovs sign of equality, uid give iu ui 
Deaoriba the dolIar-Blgn, atidjjlva its uhb. (21.) Wlutli 
tbc taalfalt tjf a gboit example tu uldltb)!!. (.tt.l 
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89. What will it cost to paint the ceiling of the same 
room, at $1.14 per square yard ? 



KOBTH 
IMfie 




fiOXJTH 



40. The above is the map of Oakdale school district. 
A.'s farm lies in the square in the northern part. The 
north line is one mile long, and the east line is 80 chains : 
how many acres in his farm ? What is it worth, at f 33^ 
per acre ? 

41. B.'s farm is 80 chains long, and contains 320 acres : 
how wide is it ? What is it worth, at f 35.20 per acre ? 

42. D. had a farm of the same shape and size as A. ; 
but he sold to B. 320 acres, the north half : how wide 
was the remainder ? He then sold to C. a piece 40 
chains long and 80 rods wide, from the west part of 
what remained : how many acres did C. buy ? How 
many acres did D. sell in all ? How much did ha 
receive for it, at $15.75 per acre? 
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43. E. has the largest farm in the district : it was 2 
miles long and 1 mile wide before he sold to F. a piece 
of land 35 rods long and 8 chains wide from the south- 
east corner. How many acres did he sell ? How many 
acres had he before he sold any ? How many acres had 
he left ? What is it worth, at $10 per acre. 
^ 44. G. owns a farm containing a section of land situ- 
ated in a square, for which he paid f 18.42 per acre. He 
paid 1928 dollars for building his house and bam, and 
f 0.87 J per rod for fencing it : what was the entire cost ? 

45. H. had a farm in shape and size like G. ; but he 
sold the north-east quarter-section to I., at $22^ per 
acre. How much did he sell ? How much should he 
receive ? 

46. I. paid 87 cents per rod for enclosing his land 
with a hedge : how much did it cost him ? 

47. K. bought a strip of land south of H., which was 
160 rods long and 45 rods wide, located in the north- 
west part of the south-east section of the district : how 
much will it cost him to fence it, at 96 cents per rod ? 
How much isL.'s land worth, at $31.35 per acre, includ- 
ing buildings ? • 

48. M. owns a section of land, and he wishes to divide 
the north half into 5 equal parts : how wide a front 
will each piece have on the road at the north ? How 
many acres will each contain ? What will the first be 
worth, at $17 per acre ? The second, at $42.30 per acre ? 
The third, at $14 per acre ? The fourth and fifth, at 
$9.75 per acre ? What is the whole north half worth ? 
What is the south half worth, at $11 per acre? He 

Keview. — Define subtraction. (31.) The subtrahend. (32.) The minuend. 
(33.) The remainder. (31.) Describe the minus-fiign. (3&) Give the ^^^^fft. (98.) 
Uive theantHyaia ot a short problem. ^^ 
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paid $3000 for the whole farm : is the present value 
more or less than the cost, and how much ? What is 
the gain or loss? 

49. N. owns a section, and O. owns the section directly 
west : how much will it cost each to surround his land 
with fence at 90 cents per rod, supposing each to make 
his half only of the line* fences ? 

50. How many acres in the entire district ? 

51. The school district is assessed as follows : — 



Mr. 


A. 


at 


$7 per 


acre. 




B. 




8jt " 


« 




C. 




9 " 


(i 




D. 




6f " 


« 




E. 




4 " 


u 




F. 




11 " 


i( 




G. 




H " 


(( 




H. 




9| " 


i< 



Mr. 


I. at $8 


per acre. 




K. " 8i 






L. " 5 






M. " Oi 






N. " 7 






O. " 7 






P. " 7i 






Q. " 4 





What is the assessed value of the land of the entire 
district ? 

52. What is the average assessed value of the district 
per acre ? 

Suggestion. —Divide the entire valuation by the number of acres 
in the district. 

68. What will a board 6 feet 3 inches (75 in.) long, 
and 7 inches wide, cost, at $.288 a square foot? 

FOBMULA. (1.) 6 ft. 3 in. = 75 in. ; 75 sq. in. X 7 = 525 sq. in. 
(2.) 288 mills -f- 144 = 2 mills. 
(3.) 2 mills X 525 = $1.05. 

64. TT. At $1.30 per square yard, what will it cost to 
pave a walk 105 feet long and 7 feet wide ? 47 feet 
long by 9 feet wide ? 



• Itoad fences aro not considered lino lenooA. 
t CbMBgo the AacUons to cente aodmS!^ 
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65. W. What will it cost to paint the floor of a room 
85 feet long and 18 feet wide, at 40 cents per square 
yard ? To paint a floor 55 feet long by 20 feet wide, 
at the same price ? 

56. W. What will it cost to plaster the walls and 
ceiling of a room 18 feet long, 16 feet wide, and 9 feet 
high, at $1.20 per square jard ? 

57. W. What will a piece of land 28 chains long, 
and 5 chains wide, cost, at $14.72 per acre? 

68. How many square feet in the floor of a' room 10 
feet long and 8 feet wide ? W. IS feet long and 17 feet 
wide ? 25 feet long and 17 feet wide ? 

59. How many square feet in the ceiling of a room 9 
feet long and 8 feet wide ? W. l-i feet long and li 
feet wide? 14 feet lonff and 11 feet wide? 

60. TF. How many scjuare feet in the end walls of a 
room 25 feet long, 15 feet wide, and 8 feet high ? 22 
feet long, 11 feet wide, and 9 feet high? 

61. W, How many stiuaie feet in the side walls of a 
room 17 feet long, 13 feet wide, and 9 feet high ? In a 
room 14 feet long, 12| feet wide, and 7 feet high ? 

62. JV, How much will it cost to plaster the walls 
and ceiling of a room 24 feet long, 15 feet wide, and 9 
feet high, at 80 cents per square yard ? 

63. W. What will it cost to floor a room 16 feet long, 
and 12 feet wide, and 9| feet high, at $12.50 per &q\iare 
of 100 feet ? 

64. What will it cost to paint the outside of a house 
46 feet long, 27 feet wide, and 20 feet high, at $1.20 per 
square yard ? 



r 
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CUBIC MEASURE. 



^ 



121. Cubic Measure is used in estimating tha 

contents of solids ; as, wood, masonry, the capacity of 
cellars, cisterns, &c. 



TABLK OF CUBIC 

/'1728 cubic inches (cti. in.) = 1 cubic foot (c«. fi.'). "" " "^-, 

27 cttbic feet ^ I cubic yard (cii, yit.). / 

128 cubic feet = 1 cord {rr/.). / 

, 24J cubic feet =^ 1 perch of stoue (pcA.). , 

{I quarter cubic feet make I perch of si 




I AffAL 



AKAt.. Strps. — (1.) Findtkewat)berofrouiiit^cu.fl.in 1 cu, yd, 
AsALTHiB. — Since tberc nre .1 n»cK of cubic feet In I tier of feet, 
3 Uert. there are 3 times 3 roins, which is rows. 
{%) Fladtlienuintierqf cubic feet in 1 cubic yard. 
AirALYs:s. — Since in ' row tliere are 3 cubic /eel, \a ■& 
3 cubic feel, wlilch Is 37 cubic feet- 



»,\hwt» ^ 
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122^ To find the solid contents of a body, we have 
the following 

Rule. — Multiply the length hy the breadth^ and that 
product by the thickness, 

N0TE8. — (1.) A load of earth contains a cubic yard« and weighs 
about 32.j0 }K>un(ls. A cubic foot of water weighs 62^ pounds. 

(2. ) JUilway and transportation companies estimate light freight 
by the number of cubic feet it occupies ; but heavy freight is estimated 
by weight 

(3). A pile of wood 4 feet wide, 4 feet high, and 8 feet long, contains 
1 cord ; and a cord-foot is 1 foot in length of such a pile. 

(4.) A brick is usually 8 inches long, 4 inches wide, and 2^ inches 
thick. 

(5.) Sawed lnml)er, as joists, plank, and scantlings, are now gener- 
ally bought and sold by board measure. The dimensions of a foot of 
board measure are 1 foot long, 1 foot wide, and 1 inch thick. Thus a 
plank 12 feet long, 1 foot wide, and 2 inches Uiick, contains 24 feet 
board meanure, or as much as two boards of the same length and 
breadth, and 1 inch thick. But boards that are less than 1 inch 
thick are measured as if they were an inch thick. 

ORAL EXERCISES. 

1. How many cubic feet in 2 cubic yards? 

Analysis. — Since in 1 cubic yard there are 27 cubic feet, in S 
cubic yards, there are 2 times as many; or, 54 cubic feet. 

2. How many cubic inches in 1 cubic foot and 19 cubic 
inches ? 

3. How many cubic feet in 2 cords of wood ? 

4. How many cubic feet in 1 cord and 17 cubic feet? 
6. How many perch of stone in 99 cubic feet ? 

IlKViFW. — Givo th« UBe of the parenthesiB. (.19.) Define multiplication. (40.) 
ThomultiplWund. (41.) The multiplier. (42.) The product. (43. ) Which are fac- 
toni? (44.) I)efM;ril)e thorif^iof uuiltiplication, and lUustrate its use. (4&.) Give 
^^ Axiom. (46.) Givo the priuciplea. C^I.) 
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6. How many cubic inch blocks will it take to fill a 
mortise one foot long, 3 inches wide, and 6 inches deep 1 

7. How many quarter cubic inch blocks will it take 
to fill a mortise one inch each way ? One foot each 
way? 

8. How many cubic feet in a block of stone 5 feet 
long, 3 feet wide, and 3 feet thick ? 

8. What is the difference in volume between a cube 
6 inches on each edge, and 5 cubic inches ? 





vvf-i\ 


TTTti 


!E 







In the above illustration will be seen a |>itrt uf tlie walls and 
f-nuidatioD at a. building 20 feet long, 12 feet wide, and 10 feet high, 
the walls being 2 feet thick. 

WBITTEN EXERCtSBS. 

65. How many cubic feet in the left-hand wall ? 

FOHMULA (1. ) la cubic feet X 2 = 24 cubic feet. 

(2. ) 24 cubic feel X 10 = 240 cubic feet. 
Afaltsis. — (1.) Since in one row (12 feet long) there are 12 cuWc 
feet, in two rowa (2 feet thick), there are 2 times as many, or 24 cubic 
feet. 

(2.) Since in 1 tier (12 feet long by 2 feet tliick) there are 24 cubic 
feet, iu 10 tien ( 10 feet liigb), there art 10 tbaw w itwixi , at ^Af^ o^^a 
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Note. — In estimating the contents of walls or masonry, no 
allowance is made for windows, doorways, or comers. All measure- 
ments are understood as being outside measurements, unless othe^ 
wise specified. 

66. How many cubic feet in the highest side waU? 

67. How many cubic feet in the foundation of the 
lowest end wall? In the foundation of the lowest 
side wall, making a deduction for the doorway ? 

68. How many cubic feet in the walls of the build- 
ing as they now stand? 

69. How many cubic feet of masonry will there be in 
the walls when ten feet high ? 

70. How many cubic feet of bricks in the pile on the 
floor of the building ? 

71. How many cubic feet of bricks will it take to 
cover the floor inside the walls, one foot thick ? How 
many cubic inches ? 

72. How many bricks will it take to make the floor one 
foot thick ? What will they cost, at f 5 per thousand ? 

Note. — Allowing for mortar, 21 bricks of the common size 
(8 X 4 X 2|) make a cubic foot. 

73. How many bricks will it take to build the walls 
as they now stand ? What will they cost, at $7.30 per 
thousand ? 

74. How many bricks will it take to build the walls 
10 feet high ? How much will it cost, including labor^ 
at $11.20 per thousand ? 



Review. —Write the analysis of a short example in multiplication. (48.) How 

may a number be multiplied by 10, 100, 1000, &c? (49.) Give table of U.S. currency. 

(80.) Give the definition of division. (SI ) Of dividend (52.) Of divisor. (53). Of 

quotient. (54.) Of remainder. (55.) Give use of the sign. (56.) Of the frao* 

tionaJsigii, (57.) How does short dlvialow diSlei tTo\sv\o\\^^vi\a&sstk.'i ^^^,^ 
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75. How many perch of stone would be required to 
make the walls 10 feet high ? 

SuooBSTiON. — Change Uie cubic feet to tjuarter cubic feet; then 
quarter cubic feet to percb. 

■ 76. Suppose the walla completed 12 feet high, how 
many perch of stone would they contain ? 

77. Suppose the walls to be Imilt 10 feet high, how 
many cubic feet of wood would it take to fill the inside 
of the building level with the top? 

78. How many cubic inch blocks would it take to fill 
it? 

79. 231 cubic inch blocks are equal in volume to a 
gallon of water : how many gallons of water will fill a 
cistern of the same size ? 




Amagfi 128 cubic foot bloclcs into a pile 8 feet long, 4 feet wide, 
And 4 feet liigh, and it will represent tbe shape a,ud size of a cord. 
One foot of the length of Buch a pile is called a cord/oot, and contains 
10 cubic fe«t. 8 cord feet make a cnrd. 

KmviBW. — OlTetheudom used ludlvielOD. (SO.) Nune tbe pilDCiplea. (81.) 
Wilta the onaljala oC an eumpte In short dirleion- (62.) Hmr ma; a number 
b* dlvldad by 10, too, lOKO, &e. ? (63.) Write tbe Bnalyraa of ■ short example In long 
dliUlon. (64.) QlvefJielable of U.S. euiraney. (65.) Oitb the table of aliquot 
parte. (W.) Of what are coina m&de? [67.) WbM can ^rm ssj rixsaX ^wojIiaI 
OfwtiatdoeapBiwrtnoneycoiuLit? (68.) Wbat lBab(U,in\it«A«*>l (,tA.-) Nn^i^ 
Hthf^abtore whleii ihe cienliioi? What fa an account? 
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90. How much will it cost to sliingle the above bam, 
each shingle covering 6 square inches, at $1.75 per 
thousand shingles. 

91. What is the estimated cost of the lumber of the 
above building ? 

LIQUID MEASURE. 

123* Liquid Measure is used for measuring liquids. 

TABLE. 

/ 4gill8(sfi.) = lpint (pi.). 
2 pints = 1 quart (qt, ). 
V 4 quarts = I gallon (gal.), 

TABLE OF EQUIYALSKTS. 

goL qL pL gL 

1 = 4 = 8 = 32 oamrr 

1=2 = 8 -^ «aLOiL 

Note. — In calculating the capacity of cisterns, a hogshead is estl^ 
Hated to hold 63 gallons. 

ORAL AND WRITTEN EXERCISES. 

92. How many gills in 3 pints ? In 2 quarts ? In 2 
gallons ? In 1 gallon and 3 quaii:s ? In 3 quarts and 
1 pint? 

93. How many gallons in 12 quarts? In 24 quarts? 
In 72 gills ? W. In 463 quarts ? In 463 gills ? 

94. How many pints in 13 quarts of berries ? How 
much are they worth at 5 cents a pint ? 

95. W. How many quarts of milk in 43 gallons? 
How much is it worth at 9 cents a quart? 

Bbview. — For what is square measure wed? (119.) Give iha table of mrfiusa 
meMuro. Of Burvejora* equare measure. VHiat is meant by » section of land? 
(jive the rule for fhuliiiK liio area of « 8<iiui?o or |iaraUA!U>)SDua, VXS^^ ^^i^sM ^ 
■itlfioea vmUriiH*' UivJr wotkf 
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96. W. I have three cows, each gives 4 gaUans i 
milk a day : how much milk will they yield in a week? 
How much would it be worth at 8 centa a quart ? 

I DRY MEABUICE. 

124. Dry Measure is used for measuring grain, frmt, 

and for estimating the capacity of boxes, bins, com- 
crilis, &c. 




1 gaJ. liquid melt. ^ 231 
Iqt. " =58 

1 qt. dry measure = 07+ 
1 litre = 01 



6103-t- 



m ini 

■ do 

I 



Notes — (1.) A busliel measiire Is 18J iiichi^s In diameter, and 8 
iiiL-bes deep: )t coiitnlns 2150.42 cubic Inches. 

(2.) In meaauring gntiii, seeds, peas, beans, uid small frolt, thtt 
measure must be eeen full. In measuring largo fruils. — as api^ea, 
pears ; coarse TEgetablni, la potatoes, bePts, «nd other bulky articles, 
— the measnre mii't bp henfnn'j full. Four heaped nie.isures starald 
e<|ual five even rneasitres. Five gills liquid measure make abont <■• 
pint dry ir 



[EW.— GIVB theiteeof Gut)lc measure. (111.) Writoont the iKble. BiHr 
epBlncltaiigtiigcordf toaabi«Inchi»? CublciucheB toeoRlB? QlvodM 
finiling tbe contenle of ■ cubic body. (IVa.) About bow uuuiy poiindt 
:ublc yiudof eartb waigb? Haw mucb does a culilv foot ot « 
re tbo dlmenekniB of a cord of nood! 
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ORAL AXD WRITTEN EXERCISES. 

97. How many pints in a peck ? In 3 pecks ? W. 
In 7^ pecks ? In 47 bushels ? 

98 In 80 quarts how many pints ? How many pecks ? 
Hovf many bushel^ ? 

99. At 6 cents a pint, what will be the cost of a 
peck of chestnuts? W. of 1 bushel? Of 138 bushels? 

100. W. I bought a bushel of strawberries for $6.40, 
and sold them at 40 cents a quart : what did I gain ? 

101. W. I bought a barrel of apples, containing 2 
bushels and 3 pecks, and sold them at the rate of 15 
cents for 2 quarts : how much did I receive for them ? 

102. W. A grocer paid $5.75 for a barrel of potatoes 
containing 2 bushels and 2 pecks, and sold them at the 
rate of 20 cents for 2 quarts : did he make, or lose, and 
how much ? Would he have made, or lost, if he had 
sold them at the rate of 20 cents for 3 quarts ? 

103. W. How many 3 pint bottles can be filled from 
10 gallons of vinegar ? How many pint bottles ? 
How many gill cups and pint cups, each an equal 
number ? 

104. What will 2 gallons and 1 quart of wine cost, 
at $2 per gallon ? TF; At $2.12 per gallon ? At $2.38 ? 

105. At 10 cents a quart, what will 1 gallon, 1 pint, 
of vinegar cost? W, 21 gallons and 3 quarts? 47 
gallons, 1 quart ? 

WRITTEN EXERCISES. 

. 106. Change 47 quarts to bushels. 
107. What will a bushel and a peck of wheat cost at 

$2 a bushel ? At $2.37 J ? 

• — — — — — — 

Bbyiew. — How are joints, planks, and scaui^iBg^ gjsvvanSiX'^ «a\^'^ V^QSL:^ 
Wliat is mwuit by board measure? 



i 
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108. What will 3 bushels and 3 quarts of clove^ 
seed cost, at f 10 per bushel ? 

PROCESS. 

cost 1 bu. Anal. Steps.* — (1.) Find cost rf% 

4)$10.000 X 3 = $30,000 ^^.^ ' 

8)2.500 (2. ) Find coat qflpk. 

(3.) Find cost (tf 1 qt, then 3 qts. 

.312 X 3 (qts. ) = .936 (4. ) pi^d cost qf 3 bush. andZqts. 

$30.94 

109. What will 9 bushels, 3 pecks, of pears cost, at 
$2.50 per bushel ? At $3.43 per bushel ? 

110. What will 39 gallons, 2 pints, of molasses 
cost, at $1.05 per gallon ? At $1.37 J ? 

111. What will 11 gallons, 1 quart, 8 gills, of wine 
cost, at $2.25 per gallon ? At $3.13i ? 

112. How many bushels in a box 12 feet long, 8 feet 
wide, and 4 feet deep ? 

PROCESS. 

(1.) 12X8X4 = 384cu. ft. 

(2) 1728 cu. in. X 384 = 063552 cu. in. 

(3.) 663552CU. in. -^2I50 = 308 bu. 2 pks. 

Anal. Steps. — (1.) Find the cubic contents. 

• (2.) Cfiange to cubic inches. 
|3. ) Reduce to bushels^ pecks, &c. 

Analysis (Step 3). —Since 2150 cubic inches = 1 bushel, 663552 
cubic inches (contents of box) = as many bushels as 2150 cubic inches 
are contained times in G6-5552 cubic inches ; or, 308 bushels, with a re- 
mainder of 1352 cubic inches. Since 5:^7 cubic inches == 1 peck, 1.352 
cubic inclies ^ as many peolcs as 537 are contained times in 1352 cubic 
inches ; or, 2 i)ecks +. (The reduction may be carried to quarts and 
pints in tlie same way.) 



♦ We inurh pnjfer this mctho«l of solving prohlenw of thiii clam, becAUM 
of itB bnivity, tbo simplicity of its anulysis, and tbo avoidauoe of tiottble* 
some fractions. 
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113.. How many bushels will a box 5 feet long, 8 feet 
wide, 3 feet deep, contaiu? 8 feet long, 4 feet wide, 
and 3 feet deep? 18 inches long, 12 inches wide, and 
10 inches deep? 

114. I have a corn-crib 26 feet long, 8 feet wide, and 
10 feet high : how many bushels will it hold ? 

115. My wagon-box is 11 feet long, 6 feet wide, and 
22 inches deep : how many bushels of shelled corn will 
it contain ? 




116. How many gallons of water will a circular 
tank or cistern contain, 5 feet in diameter, and 8 feet 
deep? 

NoTR. — The JisUnce aarnas a cUUrn or ta.tik, through tlie centre. 
Is called the diameter. To flrul tlie ruiinber of cubic inches lu a clr- 
ColHT cliit«m or laiik, iiw the following 

Rule. — Multiply/ ike diameter in feet hy iUelf, thu 
i by 1357, and the remit hy the depth. 

(I.) 5X5 X 1157 X 8 = 211400 cii. In. 
(2.) 271400CU. ln.-^231cu.tii.=in4-V¥?i. 
— lU) ftttd the contents In cubic iticliw, 
12.) Heducv the cubic i.icKeu to aull'"«i V"^ 




»v^^H 
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117. How many cubic inches in a circular cistern 
4 feet in diameter and 7 feet deep ? How many gallons 
will it hold ? 

118. How many gallons wiU a circular tank hold 4 
feet across the top and 4 feet deep ? If 8 feet across 
the top and 7 feet deep ? 

119. A railroad tank, the average dikmeter of whicli 
is 13 feet, and depth 12, contains how many gallons ? 

In addition to the above, the teacher should dictate a number of 
problems in estimating the contents of boxes, tanks, and cisterns. 

apothecaries' weight and MEASUBE. 

125. Apothecaries^ Weight and Fluid 
Measure are used in preparing prescriptions; but 
drugs and medicines are bought and sold by avoirdupois 
weight. 

TABLE OF WEIGHTS. 

20 grains (jjr,) s= 1 scruple (5C., or 9). 

3 scruples = 1 drachm {dr. , or 3 )• 

^ 8 drachms == 1 ounce (oz., or S). 

-^ 12 omaces = 1 pound (lb., or ft*)* 

TABLE OF FLUID MEASURE. 

60 minims (w.) =1 fluid drachm (f. 5 )• 
8 fluid drachms = 1 fluid ounce (f . § ). 

16 fluid ounces = 1 i^int (O.). 

8 pints = 1 gallon (jCong.), 

Note. — (1). The pint (O.) and gallon (Cong.) are the same as in 
Tquid measure. 

(2.) Apothecaries' fluid measure is treated out of its logical order, 
for the sake of brevity and convenience. 

Review. — For what is liquid measure used? (123.) Write the table. How 
maiiy steps in changing gallons to gills? In changing gills to gallons? Which ia 
re<luction ascending? Which reduction dettcendiuti;? In calculating the ci^Musitj 
^Z cisteruMf how many gallous ia a bog&iieaAi ea\.\u\A.WV.\A'WA.^*t 




y 
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120. How many pills of 3 grains each can be made 
from an ounce of quinine? How many of 4 grains 
each? 

121. Three pints of the essence of peppermint, cost- 
ing a dollar a pint, were put in ounce phials, and sold 
at 15 cents each. How much was made by the sale ? 

TROY WEIGHT. 

126* Troy Weight is used in weighing gold, sil- 
ver, coins, jewels, &c. 

TABLE. 

y^ 24 grains (gr,) = 1 pennyweight (jdm?^).^*v^,.. ^ 
<». 20 pennyweights = 1 ounce (oz.). y^ 

>v 12 ounces = 1 pound Qh.), / 

Note. — A carat is a weight of about 3.2 grains, and is used by 
jewellers to weigh diamonds. The term carat is also used to denote 
the fineness of gold. When gold contains 18 parts pure gold and 6 
parts alloy, which is usually silver and copper, it is said to be 18 carats 
fine. Gold 14 carats fine contains 14 parts pure gold and 10 parts 
alloy, &c 

122. What will a gold chain weighing 12 penny- 
weights cost, at 80 cents per pennyweight? At 67 
cents? 

123. What will a gold chain weighing one ounce and 
7 pennyweights cost, at 75 cents per pennyweight ? 

Note. — For examples in oral and written reduction, use Drill Card. 

AVOIRDUPOIS WEIGHT. 

1^7. Avoirdupois Weight is used for weighing 
all common goods. 

TABLE. TABLE OF COMPARISON. n 

1 lb. Troy = 5760 grs. Troy 
1 lb. apoth. = Tn^ ^'^ 
1 lb. avoir. — . n^Q^V^. ^^ 



16 ounces (02.) = 1 pound {lb, ) . 

{ 1 hundred wt. 
100 pounds == } (cwL), 

(1 cental (c). 
20 hundred wt.= ] ton (r,). 1 kilogram =- ^rA^^ ^^ 



S.k 
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128m Nearly all the States have adopted the weights 
in the following 

TABLE. 



196 lbs. 


J 


L baiTel of flour. 


44 lbs, 


^ ^ ■ 


L bushel hemp-seecL 


200 " 


=s ] 


L ** beef, pork, fish. 


60 ** 


= ] 


I " potatoes. 


280 " 


s= ' 


L " salt. 


45 " 


^ ] 


L " timothy-seed. 


32 " 


= ' 


L bushel of oats. 


57 " 


= ] 


[ " onions. 


56 " 


— 1 


" com or rye. 


28 " 


= ] 


L " apples, pears(dry). 


60 " 


— ] 


I " wheat, beans, peas. 


70 " 


— J 


L " corn in ear. 


14 " 


= 1 


L " bluegrass-seed. 


52 " 


5= ] 


[ ** buckwheat. 


60 " 


:l^ J 


L " clover-seed. 


50 " 


] 


I " salt. 


48 ;* 


' — = J 


I " barley. 


80 " 


= ] 


I *' bituminous coal. 


56 ** 


S= ] 


L " flaxseed. 









OBAL AND WRITTEN EXERCISES. 

124. How many ounces in 2 pounds ? In 5 poiuids ? 
W. In 75 pounds ? In 647 pounds ? 

i25. How many pounds in 5 hundredweight? In 
7 cwt. ? In 9 cwt. ? W. In 13 cwt. and 46 lbs. ? In 
12 cwt. 37 lbs. ? 

126. How many hundred weight in 3 tons ? Tf. In 5 
T. 7 cwt. ? In 14 T. 13 cwt. ? 

127. How many ounces in 4 lbs. 6 oz. ? W. In 27 lbs. 
12 oz. ? 

128. W. How many hundred weight in 347 lbs. ? ' In 
476 lbs. ? In 2467 ounces? In 41 T. ? 

129. W. What will 913 lbs. of flour cost, at $4.25 pei 
hundred weight ? 

PROCESS. 

100) $4,250 X 9 cwt. = $38.25 Anal. Steps.— (1. ) Find cost qf 9 cwt 

(2.) Find coat qflSlbs. 

.042 X 13 lbs. = .546 ^3 j ^^^ cost qf 9 cwt 

$38.80 13 lbs. 

Note. — When the mills equal or exceed 5, add one to cents. 

— -■--■■.! 11 III I - _ - I I - ■ ^^ 

Review. — For what is dry measure uaed ? (124.) Write the table. How many 
Bteps in changing pints to bushels ? In changing bushels to pints ? How many 
cubic Inches in a gallon of liquid measure? In a <\xxwrt.*> \\\^ <\\ywrt. ds^ taeiiaure? 
^naJiter? In a bushel? In a peck? In » cvnaxVa \\v\>Avi xafta»\v»"l \&^\wKi> 
t<>}iterp 
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130. W. What will be the cost of a cask of susrar 
weighing 657 pounds, at 7^ cents per pound? At 
$8,385 per cwt. ? 

131. W. What will 5 lbs. 3 oz. of tea cost, at I1.87J 
per pound ? At $1.53 per pound ? At $2 per pound? 

132. W. What will 274 pounds of butter cost, at 
$43.42 per cwt. ? At $28.97 per cwt. ? At $35.46 
per cwt. ? 

133. W. How many bushels of flaxseed in 470 pounds ? 
What will it be worth, at $1.83 per bushel ? 

134. W. Change 3478 lbs. of oats to bushels. Of 
corn. Of wheat. Of barley. Of potatoes. Of onions. 
Of salt. 

135. W. In 439 pounds of rye, how many bushels*^ 
Of beans? Of clover-seed? Of corn in ear? Of 
hemp-seed ? 

136. W. What cost 7 lbs. 6 oz. rice, at $.08 per 

pound? 

Anal. Steps. — (1.) Find cost of 7 lbs. 

(2.) Find cost of 1 oz, 
(3.) Find cost of oz. 

137. W. What cost 2 lbs. 8 oz. of spice, at 37^ cents 
per pound ? 

138. W. What cost 4 lbs. 4 oz. honey, at 38 cents 
per pound ? 

139. W. What cost 9 lbs. 5 oz. butter, at 55 cents 
per pound ? 

140. W. Add cost of 12 lbs. 13 oz. butter, at 20 cents 
per lb. ; 11 lbs. 5 oz. rice, at 11 cents per lb. ; 7 lbs. 3 
oz. sugar, at 15 cents per lb. 

Beview. — Give the dimeiiBions of a bushel inensnre. (124.) The measiLr^ 
•honld be even full iu measuting wliat grain and 1tu\\m7 V?\\&\\ t\\ov^\ SXXsi^ 
heaping tall? How many gills make a itlnt Uc\uU\ \uet»\i\e*? X \N»l\. ^rj 



286 COMPOrND denomihatb kumbebs. 

141. W. Add cost of' 3 lbs. 6 oz. pepper, at 38 cents 
per pound ; 4 lbs. 3 oz. spice, 40 cents per lb. ; 18 lbs. 
2 oz. cinnamon, at 80 cents per lb. 

142. W. Add cost of 5 lbs. 7 oz. cloves, at $1.80 per 
lb. ; 9 lbs. 11 oz. dates, at ^.37J per lb. ; 4 lbs. 8 oz. 
honey, at 35 cents per lb. 

143. W. Add cost of 1438 lbs. flour, at $6 per cwt. ; 
418 lbs. beef, at §18 per bbl. ; 186 lbs. pork at #12 
per bbl. 

144. W. Add cost of 327 lbs. fish, at *14 per bbl. ; 27 
lbs. bluegrass-seed, at #4.30 per bu. ; 58 ll)s. beans, at 
4^2.25 per bu. 

145. W. Add cost of 75 lbs. clover-seed, at #9.50 per 
bu. ; 119 lbs. onions, at #1.75 per bu. ; 812 lbs. potatoes 
at #1.05 per bu. 

MEASURE OF TIME. 

129. Time is the measure of duration. 

DIVISION OF THE YEAR. 

Season. Name of mouths. No. of days. Abbreviatioiia. 

Wintpr i 1- January, 31 Jan. 

ninier, ^ ^ February, 23 or 29 Feb. , 

( a March, 31 — 

Spring, < 4. April, 30 — 

( 5. May, 31 — 

( 6. June, 30 — 

Summer. < 7. July, 31 — 

( 8. August, 31 Aug. 

I 9. St*ptember, 30 Sept 

Autumn, < 10. October, 31 Oct. 

(11. November, .30 Nov. 

Winter, 12. December, 31 Dec 

365 or .306 



Ukvikw. — How can gallons liqaid measure be retiuced to bushels dry 
lire? (124.) Ash. — By changing gcUlons to cubic inches^ then the etMc ineheito 
bnskeh. How can gallons be reducetV to U\;eT«? Uoni cao^ Utata be redncad U 
f/nurlft, Ihj.iid nie:iiiure? To quarts, dry meaaxiTO"? 
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TABLE. 






W seconds (sec.) 


— 1 minute 


(min.). 


1 

\ 


60 minutes 


= 1 hour 


(hr.). 


24 hours 


— 1 day 


(da.). 


« 


7 days 


— 1 week 


(tck.). 


r 


4 weeks 2 days j 
30 days J 






f 


— 1 month 


(mo.). 


1 

j 

f 


365 days \ 






t 


52 weeks 1 day >• 


— 1 year 


iyr-)' 




12 months ) 






■ 


100 years 


= 1 century 


(C). 





Notes. — (1.) The exact length of the solar year is 305 days 5 h. 48 
m. 46.05 sec. ; but, for convenience, the civil year is reckoned 11 niin. 
13.95 sec. more than this, or 365 da. 6 h. = 365^ days. In four years, 
this i day makes 1 day, which, in every fourth year, called bissextile 
or leap year, is added to the shortest month, giving it 29 days. The 
nimibers denoting leap years are exactly divisible by 4; as, 1850, 1860, 
1864. Years whose number can be divided without a remainder by 
100, but not by 400, are not leap years, although divisible by 4. 

(2.) In most business transactions, 30 days are called a month, and 
52 weeks a year. 

ORAL PROBLEMS. 

1. How many seconds in 2 minutes ? In 3 minutes? 
In 4 minutes? In 12 minutes? 

2. How many minutes in 120 seconds? In 3 hours ? 
In 240 seconds ? In 5 hours ? 

3. How many days in 3 months ? In 3 months, 12 
days ? In 9 months, 7 days ? 

4. How many hours from G, A.M., to 11, A.M.? From 
4, A.M., to 12, M. ? From 9, a.m., to 3, p.m. ? 

5. How many minutes from 20 minutes past 9 to 10 
minutes past 10 ? Between 13 minutes past 11 o'clock, 
A.M., and 12 minutes past 2 o'clock, p.m. ? 



Review. — How can btwUeIti he reduced to hectoVltera? ^\*i^.'^ "tto^ Q».w\\'5;<dv»- 
Iflen be nduced to pecks ? 
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WRITTEN KXEKCISKS. 



146. How many years in 783064 seconds? 

147. How many yeai^s in 84160 minutes? 

148. How many weeks in 71834 seconds? 

149. How many seconds in 3 years of 265 days ? 

150. How many seconds in the winter months of a 
common year ? 

151. How many in the winter of a leap year? 

152. At a speed of 3 rods per second, how long will 
it take a railroad car to run 138 miles? 

CIRCULAE OB ANGULAB MEASURE. 



CVJMFE,,^ 




130. A Circle is a plane fig- 
ure bounded by a line, every 
point of which is equally distant 
from a point within, called the 
centre. 



(a.) Tlie circuniference of a circle is its 

bounding line. An arc is any part of the 

circumference. A quadrant is one-fourth 

of a circumference. 

lb.) The diameter is the distance across a circle through its centre. 

A radius is one-lialf of a diameter. 

^- TABLE. 

60 seconds (") = 1 minute 
60 minutes = 1 degree 

30 degrees = 1 sign 

( 1 quadrant 

(1 right angle 

4 quadrants or > ( 1 circumference 

12 signs t ( or circle 



90 degrees 




Review. — Wliat is tlie use of apothecaries* weight? (125.) Wliat of a|x>th«* 
caries' fluid measure ? How are drugs and medicines bought and lold ? Write the 
ifidJe. Name and give the number of BieyA Vu T«d\x<iUQu aaoeuding. Give and 
Jiawe the number ofatepB hi reduction deaQendh\|i. 
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Notes. — (1.) Circular or angular measure is used to measure 
angles, or the arcs of circles. It is used in astronomy, geography, 
navigation, and surveying, and for calculating differences of time. 

(2. ) The greatest circumference of the earth's surface is about 24,930 
miles ; 1° of that circumference is one 360th of 24,930 miles, which is 
69) miles. 

(3. ) Since the sun apparently goes around the earth once in 24 hours, 
in 1 hour it must pass over one 24th of 360°, which is 15° ; hence, if, 
in the sun's apparent motion, 15° of long, require 1 hour, or 60 min- 
utes of time, one d^. will require one 15th of 60 minutes, which is 4 
minutes. 

(4.) Since 1° or 60' long, requires 4 min., or 240 sec. of time, 1' long, 
will require one 60th of 240 seconds, which is 4 seconds : therefore, 
15° long, require 1 hour of time, 1° long, requires 4 minutes of time, 
1' long, requires 4 seconds of time. Hence the following : — 

Rule. — I. Multiply the difference of longitude by 4 to 
find difference of time. 

2. To find the time at places east^ add the difference to 
the given tim^ ; to find the time at places west^ subtract it 
from the given time. 

WBTTTEN EXERCISES. 

153. The difference of longitude between two places 
is -24° 85': what is the difference of time ? 

TABLE. PBOCESS. 

long. time. 24° 35' 

1° {deg.) = . 4 min. 4 

V {min, ) = 4 sec. 

1 hr. 38 min. 20 sec. 

Analysis. — Since 1' of long, requires 4 sec. of time, 35' will 
require 35 times 4 sec., or 140 sec ; 140 sec. = 2 min. 20 sec. 

Since 1° of long, requires 4 min. of time, 24° will require 24 times 
4 min., which, with 2 min., = 98 rain. = 1 hr. 38 min. 

154. What is the difference in time between Green- 
wich and Washington, the difference of longitude l5e\\\^ 
77 degrees ? 



I 
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Give the differences of time coiresponding to the 
following differences of longitude : — 1 

155. 4° 37' 157. 97° 38' 

156. 36° 42' 158. 72° 22^ 

Give the equivalent in longitude of 17 min. 40 sec. 

Analysis. — (1.) Since 4 miu. =1°, 17 min. =4®, with 1 min. 
remaining. 

(2.) 1 mill. =60 sec, 60 sec. +40 sec = 100 sec Since 4 sec = 1', 
100 sec. = 26'. Ans. 4^ 25'. 

Give the differences of longitude corresponding to 
the following differences of time : — 

159. 4 hr. 3 min. 16 sec. 161. 1 hr. 2 min. 18 sec. 

160. 2 hr. 46 min. 21 sec. 162. 4 hr. 1 min. 2 sec. 

131. STATIONEBS' TABLE. 

12 units = 1 dozen 24 sheets — 1 quire 

12 dozen = 1 gross 20 quires = 1 ream 
12 gioss = 1 great gross 2 reams = 1 bundle 

20 units = 1 score 5 bundles = 1 bale 

163. What will 6 dozen penholders cost, at 5 cents 
apiece ? At 4| cents ? 

164. Bought 6 gross of pens, at $2.50 per gross, 
and retailed them at 2 cents apiece : did I make, or 
lose ? and how much ? 

ENGLISH MONEY. 

132. Enfflish Money is the currency of Great 
Britain. 

4 fartliings {far.) = 1 penny (d,) 

12 pence = 1 shilling (a.) 

2() ^hillmgs ^.)1 pound or . - 
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:n (£) and Uie half- 



aiLVER, 24 cts. I 

Notes. — (1.) The gold coins 
sovereign (10s.). A sovereign is worili f4-86e in 

(2.) The silver coins are the crown (5s.), Hie half-crown (2s. 6J.), 
the floriii(2»,), the shilling (IM.), sixpenny piece (6d.), and the three- 
penny piece (3J.). 

(-3.) The brouze coins are the penny, the half-penny, and fartliing, 

(4.) The franc is the unit of the French currency, and is wortli 
$0,193. The denominations are francs and cenlimes. 

(5.) The denominations of the Canadian currency are the same as 
United States currency. 

166. How many shillings in 3 pounds ? In 2 pounds ? 
In 327 pounds ? 

167. How many shillings in X34 ? How many 
pence ? How many farthings ? 

ADDITION OF DENOMINATE NUMBERS. 



133. \Vhat is the sum of 14 bu. 2pk3. 4 qts., 29 bu. 



11 pks. 8 qts., 

PBOCEsa. 
bn. pk. q 



3 bu. 5 qts.? 



Analysis. — (1.) For convenience write the 
numbers so that units of the same denomination 
win stand in the same column. 
20 11 8 (2. ) S qts. -)- 8 qts. -I- 4 qts. = 17 qts. = 2 pks. 

23 9 ^1^ Write 1 in tlie place of quarts, and add the 

^0 3 J 2 peeks to the sum of the pecks. 

(3. ) II pks. + 2|)k3. -I- 2 pks. = 15 pks. = 3 bu, 
S pks. Write 3 In the place of pi'Cks, and a<ld the bushels to the sum 
of the bushels. 

(t) 23 bu. +20 bu. + 14 bu, -f 3 bu. = 69 btt.; ^tteYvwrAfevw^iiR, 
proper place. 
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168. What is the sum of 14 bu. 3 pks. 6 qts., 2 bu. 
2 pks. 5 qts., 37 bu. 2 pks. 8 qts., 5 bu. 8 qts., 9 pks. 
4 qts. 

169. What is the sum of 8 lbs. 5 oz. 11 pwt., 7 lbs. 
2 oz. 13 pwt., 27 lbs. 16 pwt., 9 lb. 8 oz. 

170. What is the sum of 44 A. 23 p., 10 A. 68 p., 
25 A. 105 p., 17 A. 19 p. ? 

171. What is the sum of 25 rds. 12 ft. 5 in., 28 rds. 
9 ft. 10 in., 18 rds. 10 ft., 12 rds. 14 ft. 9 in. ? 

172. I received at one time <£25 6s. 4d.; at another, 
<£36 18s.; at another, <£12 lOd. : how much was paid 
me in all ? 

173. A man owned three farms. The first contained 
144 A. 27 P.; the second, 82 A. 16 P. ; the third, 162 
A. 37 P. : how many acres in all ? 

SUBTRACTION. 

134. From 47 gals. 3 qts. 1 pt. 1 gi. take 29 gals. 

2 qts. 1 pt. 3 gi. 

Analysis. — ( 1. ) For convetiience write the 
subtrahend under the minuend so that units 
of the same denomination will stand in the 
same column. 

(2.) Since 3 gills cannot be taken from 1 gill, 

take the 1 pint = 4 gills; 4 gills and 1 gill are 5 

gills ; 3 gills from 5 gills loave 2 gills, which we write under the gills. 

(3.) Since the 1 pint was added to the gills, leaving no pints in the 

minuend, take 1 quart from 3 quarts, 1 quart = 2 pints, and from it 

subtract 1 pint, leaving 1 pint, which write under pints. 

(4.) 2 quarts from 2 quarts leave no quarts: write a cipher under 
the quarts. 

(5.) 20 gallons from 47 gallons leave 18 gallons, which write under 
5anoiis. 

Review. - What is the use of troy weiglit? (I2ti ) Write the table. Name 

*«id give the number of steps in reduction ascending. In reduction descending. 

^at in the weight of the carat uHod Vu w©Vft\\Vu^ dV».\\\mvd&? What is meant by 

» torni carat, in denoting tho Uuoucsa ol ^o\A*f \N\\a.V. Ss \\\<»a\V.\y3 ^gJA^^m- 

Hue'/ W carats fine? Whatia alloy? WUaVux«totowftv.«AV»^»SS!cs,i^i 





PROCESS. 




gal. 
47 
29 


qt. pt. 
3 1 
2 1 


gi 

1 

3 


18 


1 


2 
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174. From £18 lis. 5d. 2far. take <£41 13s. 3d. 3 far. 

175. From 15 lbs. 3 oz. 12 pwt. 14 gr. take 9 lbs. 
11 oz. 17 pwts. 21 gr. 

176. From 15 lbs. 7S 1 3 2 3 15 gr. take 11 lbs. 9 17 3 
1 3 19 gr. 

177. From 3 mi. 31 rds. 1 yd, take 2 mi. 9 rds. 8 yds. 

178. What is the difference in time between July 3, 
1875, and Sept. 1,1877? 

PROCESS. Analysis. — (1. ) Sept. 1, 1877, denotes the 1st 

year mo. da. ^^Y ^^ ^^^® ^^^ month of the 1877th year of the 

1877 9 1 Christian era. As it is the later date, it is written 

1875 7 3 *s tl^® minuend. July 3, 1875, the earlier date 

2 i ^ ^^ written as the subtrahend, placing the years, 

months, days, each in its own column. 
(2.) Subtract as in subtraction of denominate numbers. 

What is the difference in time between each of the 
following dates? — 

179. Aug. 1, 1872, and Sept. 21, 1875 ? 

180. July 5, 1855, and Aug. 13, 1871 ? 

181. Dec. 3, 1867, and March 5, 1870 ? 

182. Nov. 1, 1859, and April 11, 1869? 

183. Sept. 5, 1872, and Nov. 1, 1872? 

184. July 5, 1874, and July 1, 1876 ? 
186. Nov. 4, 1875, and July 1, 1877? 

186. July 1, 1870, and July 9, 1870 ? 

187. What is the difference in longitude between 
132° 3' 2" east, and 67° 14' 38'^ east. 

188. A ship starting from an island 37° 18' 10'' west 
longitude was Avrecked in 63° 10' west. How far had 
she sailed ? 



Review.— What is tlie use of avoirdupois weight? (127.) Write the table. 
Give t}ie steps. How many grains in 1 lb. troy? In 1 lb. apothecar>'? In 1 lb. 
avoirdupois? What is tlie difference between the weight of tvvow\\<\«LNoVc^w^N»> 
and a pound troy? Between a pound troy and a pound a^^Wv^wr^'? V^\^«Ki\i N& 
the Jteavler, —an ounce troy, or ah ounce avoirdupoia? 
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189. What is ihe clifft-rence between 19° SO' east, and 

37^ 6' west ? 

Suggestion. — Add the longitudes of the two places to find the 
difiForence. 

190. What is the difference between 120° 14' E., and 
36=^ 46' W. ? 

191. What is the difference in time between 44° 8' E., 
aud 7=^ 10' 4" W. ? 

192. A grocer bought a hogshead of molasses con- 
taining bO gallons. He sold 54 gals. 3 qts. 1 pt. : how 
much remained? 

193. A firkin of butter contained 133 pounds: how 
much remained after selling 35 lbs. 7 oz.? 

194. From three quarter-sections of land, there were 
sold 258 A. 34 p.: how much remained ? 

MIT-TIPLICATION OF COMPOUND NUMBERS. 

WRITTEN' PROBLEMS. 

13S. What will 6 boxes of grain contain, if each hold 

11 bu. 3 pks. 5 qts. ? 

PROCESS. Analysis. — (1.) For convenience, write the 

bu. pks. qts. muliiplier under the lowest denomination of the 

11 3 5 multiplicand. 

- ? (2.) times 5 quarts = 30 quarts = 3 pecks, fl 

'^ ^ ^ quarts; write the quarts in the proper place, and 

add the pecks to the i>roduct of the pecks. 

(:>.) times 8i>eck^ = 18 ijeoks, which with 8 pecks added = SI 
peck<, or, r> bushels, 1 pfck ; write the jMMJk in the proper place, aiul 
add tbe bushels to the product of bushels. 

(4.) G times 11 buNbcls = (k) bu>hels, which with 5 bushels added = 
71 bushels, which write* in tin* proper place! 



Kkviiiw. — How can inmiuls ;iv<»iMl;iirfiis W rt'iluceti to |K>nndii troy? (127.) 
An».— liij rhautiintj the poiuuh munrtlujHuit to i/rains. then the pmins to ptmndt 
trot/. iioH njajjy steps? Which \a t*.*Ot\icv\o\i afic^vkst^vg;; WLidi iwiuclfcMi 
debCL'Tiding? 
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^ 195. Multiply £5 7 s. 8 d. 2 far. by 3. By 7. ^ 

196. Multiply 2 rds. 4 yds. 2 ft. 6 in. by 6. By 18. 

197. Multiply 5 hrs. 42 min. 37 sec. by 13. By 42. — 

198. How many cranberries in 16 boxes, each contain- 
ing 2 bu. 2 pks. 6 qts. ? 

/^ 199. If 2 lbs. 5 oz. grapes are put in a box, what 
will be the weight of a crate containing 24 boxes ^^^ 

boxes VIp * 

200. What will be the weight of 2 dozen spoons, 
each weighing 1 oz., 5 pwt., 12 grs. ? What will they 
cost, at 7 cents per pwt. ? 

DIVISION OF COMPOUND NUMBEBS. 
WRITTEN PROBLEMS. 

136. Divide 12 lbs. 3 pwt. 11 gr. by 8. 

PROCESS. Analysis. — ( 1. ) For convenience, ar- 

Ibs. oz. pwt. grs. range the example as in simple numbers. 

8 ) 12 3 11 (2.) 1 eighth of 12 lbs. is 1 lb. with a 

16 lOf remainder of 4 lbs. Write the 1 lb. in 

the quotient, and reduce the 4 lbs to ounces. 4 lbs = 48 oz. 
{%,) 1 eighth of 48 oz. is 6 oz. Write the 6 oz. in the quotient 
(4.) Eight is not contained in 3 pwt. Write a cipher in the quo- 
tient, and reduce the pennyweights to grains. 3pwts. =72 grs., 
which, added to 11 grs. — 83 grs. 

(5.) 1 eighth of 83 grains is 10| grains, which write in the quotient. 

^ 201. Divide 35 lbs. 8 oz. 4 pwts. by 8. By 5. - * 

202. A teamster drew 450 bu. 16 lbs. wheat at 15 
loads, how much did he average per load ? 

203. A half-dozen spoons weighed 10 oz. 3 pwt., 
what was the weight of each ? 

204. 472 gal. 3 qts. -f- 7 = what? 

Review. — Qive the number of pounds in a ban-el of flour. (V2ft.^ "R^^il. Vw\^. 

TUh. Salt. Give the nujuber of ixjuiidd in a bu»bel of oatft. Oov\\. \V^^. >N\v«vw\.> 
Pwm. Barley, 
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205. 341 A. 24 p. -^ 4 = what? 

206. 243 mi. 43 rds. -^ 19 = what ? 

207. 57 bu. 9 qts. -f- 4 = what? — 

208. £35 3 8. 4 d. ^ 14 = what? 

209. How many spoons weighing 8 pwts. can be made 
from 11 oz. of silver ? 

JfltopOESTiON. — Reduce both divisor and dividend to the lowest 
^^^Bination mentioned in either, then divide as in simple numbers. 

^^lO. A man feeds his horse five quarts of oats a day, 
how long will 13 bu. 3 pks. last him ? 

211. How many bottles, each containing 1 qt. 1 pt., 
can be filled from 36 gallons of vinegar? 

212. How many packages, each containing 3 oz., can 
be filled from 136 pounds of pepper? 

DENOMINATE FRACTIONS. 

137. Reduction Descending. 

WRITTEN PROBLEMS. 

(a.) Reduce ^ of a mile to inches. [■. 

(ft.) Reduce | of a mile to integral numbers pf lower 
denominations. 

(a.) PROCESS. 

m. in. in. 

t X 320 X V- X 3 X 12 = ^fiy^ fl = 36205^ 

(&.) PROCESS (1). 

m. rds. yds. ft. in. 
7)4 

182 4 2 If 

Suggestion. — Since f of one miie == f of 4 miles, the resnit 
may be found by the process used in division of denominate num- 
bers. 

Rkvikw. — WliHt Is time? (129.) How ia .the year divided? Which me tba 
wSutermornhH? Wliioh the K\mug? W\\\c.\\ \A\e i>.v\\\\\v\ev? Which tlie aiitmuu IP 
GIvii the number of days in each. VTtitA \.Vie i*CiA«i. 
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(6.) PROCESS. (2.) 

1. 320 rds. X ^ (mi.) = 182 (f ) rds. 

2. y yds. X i^ (rds.) = 4 (^) yds. 

3. 3 feet X f (yd.) = 2 {\) feet. 

4. 12 in. Xi(ft.) = l(j)in. 

Ans. — 182 rds. 4 yds. 2 ft. 1^ in. 

(6.) Anal. Steps. — (1.) Change the fraction of a mile to rods, 

(2.) Change the fraction of a rod to yards, 
(3.) Change the fraction of a yard to feet 
(4.) Change the fraction of afoot to inches^- 

(6.) Analysis — (1.) Since in 1 mile there are 320 rods, in ^ of a 
mile there are ^^ of 320 rods ; or, 1821^ rods. 

(2.) Since in 1 rod there are y yards, in 1^ of a rod there are ^ 
of y yards; or, 4f yards. 

(3. ) Since in 1 yard there are 3 feet, in f of a yard there are f of 
3 feet ; or, 2| feet. 

(4.) Since in 1 foot there are 12 in., in | of a foot there are \ of 12 
4ii. ; or, 14 inches. 

Reduce .6714 of a mile to integers of lower denomi- 
nations. 

PROCESS. 

.5714 mi. 
320 (rds.) 

114280 
17142 



1821.8480 rds. 
5i(yds.) 



424 
4240 



41.664 yds. 
3 (ft.) 



11.992 ft. 
12 (in.) 



11 904 in. 

Ans. — 182 rds, 4 ^ds. \ i\.A\5^|5A:NsL. 



JUrfTKir— Wliat ia meant by leap yete? (12&.) WYu^ \& i&!(»xk\.\k^ ^xi^cs V«^sa^*t 
WliSt if maaitt by the CS011 tonnial ? 



l¥g DECIMAL FBj*.*^'*' 

4. In 1 fourth of a unit, ho"**" 
manv hundrtdths ? How maJiy 
maiiT miliiomhs ? 

FuBHLi-A. 10 Mnihs -;- 4 = .St 

1* himdicds -=- 4 = -i 
A.SALYai, — Since in I unit there V* ' 
Qnil th^re ire I foucth of 10 tenths, or S^ ^ 

5. Diride .8 liy 4. .14 by 7. !-■* ' 

6. Whar is 1 fifth of 2.5? 0(SB? ■ 

7. What is 1 eighth of 247 Of < 



8. What U 1 twelfth of 72? 

Of9^? 

JO*. Pbisciple. — jljiy order i 

order jit:ei a quotient of Witts. 

Decimal;, like common fractions, mint be<l 
liAIioni, before one fraction can ba divided IT* 
tient niiisl be unit?, or parts of a unit: hencs m 
point can be determined by inspection, hj»' 
dividencl to like denorainations, and placing anji 
over the place of tlie decimal point tntbe^l 
if iieeessarj-; thus.— 

lUiUHTBAnOML 

CS.) 



(1.) C20 

4.7)4.7' .007)2.000' 



4)6.08 
285.71+ 1.52 






B ilednnl fl 
It fnlltsn? (UB.) 1 
n of Unit " 
<l(!clni;il?7 <irvi.) Whni le Die Hut place KtthetWhtd 
Tbaililnl? Tlieroiinli? The Unt >t the left of tlM aa 
TliR Ihlnl St tlw ri^ht? Tlie third at the left? Thetoa 
M'j." iforarededioabMlded? (Ue.) li 
0MV 



iir 
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."Niiice in 3 feet there is 1 yard, in ^ of a foot then^ axv as many 
IR%feet are contained times in \ of afoot ; or. ^ of a U\A. 
luce In -^ yards (5| yards) there is 1 i\h1. in ^^ of a yani 
^as many rods as ^ yards are containeil times in ^^ of a 
ij^ of a rod. 

•«KWliat part of a rod is 4 yds. 2 ft. 5 in. ? 

"^^ Reduce 4 yds. 2 ft. 5 in. to decimal of a rod. 

^JUOXTBACTKD PROCBSSXS. 

m^. (0.) {b.) 

IH^. (In.) 121n.)5.000 (in.) Note. ~ Since thoan- 

^.T _ ^ . . . . alvtieal steps and tlie 

*^- (ft.) 8ft.)2.410+ (ft.) ^ ^,;^^,^.^., ^^ ossentiallv 



MiLUjfd.) Vy^H.805+ (yd.) '^^' *'*'^™^ ** *" *'^'* P^^^^'i ' 

-^^ . ons processes, tliey are 

'r«l.) .87a-f- (rd.) not repeated. 

.-•(luce 2 ft. 10 in. to the fraction of a yard, 
decimal of a yard. 
^■- (Jhange 7 rds. 2 yds. 1 ft. to the fraction of a 
"' To the decimal of a mile. 
.. -What part of a gallon is 3 qts. 2 pts. l\ i^i. ? 
m^ 3 qts. 2 pts. 8 gi. to the decimal of a gallon. 

'hat is the cost of 2 pks. 2 qts. of apples, at 
^ "ni»r bushel ? 

•rt^jitoiiuar.— 2 pks. 2 qts. — A bush. $1.00 X A (biish.) = f 
u^-^, J qts. » .6825 bush. $1.60 X .5625 bush. = ? 

1,^^ What will 3 qts. 1 pt. 2 gills of vinegar cost, at 

lllljier gallon ? 

il L C hange .8 in. to the decimal of a rod. | yd. 

the fraction of a rod. 
^ "liange 7 yds. 2 ft. 8 in. to the decimal of a 
niyihe fraction of a rod. 

ii meaat by eurrency ? Wliat 1h KhrUmIi luonoy ? (1,')2.) 
Ta tlie eoliM iind the value of cnvh. Wluit ii* tlio valiiu i>f 
tency 7 How does tho Cnnadlan cuttouo^' «\\Vl«,x tTv>\\\\^ ."^ 
ny unita uuko a doxcu ? {m.) ^UqcWa VbA «u\.\x« VaXsV^. 
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Note. — It will be observed that the analysis of the reduction of 
(leuominate fractions is the same as that of denominate numbers. 
When the multiplier is a common fraction or a decimal, the word " of" 
is used instead of ** times." 

213. Change | of a mile to integers of lower denomi- 
nations. In the same way, change .3 of a mile. 

214. Reduce ^ of a rod to integers of lower denomi- 
nations. In the same way, reduce .17 of a rod. 

215. How many inches in .5 of a yard ? In 2.7 of a 
foot ? In 2f of a rod ? 

216. What is the sum of | mile and | rod? 

217. What is the sum of .785 ton and 3.65 cwt. 

218. Find the amount of | lb. + 2| oz, + | pwt. ; of 
.375 mi. + 3.625 id. — .275 yds. 

219. What is the cost of 3f lbs. of gold, at $16 per 
oz. ? 

220. Bought 37.85 lbs. of gold-dust, at f 0.80 per pwt.: 
what did it cost ? What will ^ lb. cost ? 

138. Reduction Ascending. 

(a.) Reduce 3 inches to the fraction of a rod. (6.) 
In the same way, reduce 3 inches to the decimal of a rod. 

(a.) PBOCESS. (b,) PBOCRSS. 

(1.) 3 In. -M2 m. = I (ft.) (1.) 3 in. ~ 12 in. = .25 (ft) 
(2.) ^ ft. -^3ft. =^(yCL,) (2.) .25 ft. -r- 3 ft. = .083+ (yd.) 
(3.)^yd.-7-Vyd.=«V(rd.) (3.) .083yd.-^ J^yd. = .015(H-(rd.) 

Anal. Steps. — (1.) Reduce inches to the fraction of a foot 

(2.) Reduce fraction of a foot to fraction qf a yard. 
(3.) Reduce fraction of a yard to fraction qf a rod. 

Analysis (Process a). — (1.) Since in 12 inches there Is 1 foot, in 3 
inches there are as many feet as 12 inches are contained times iu 
3 inches ; or, J of a foot. 

Revie . — Wliat is a ch-cle? (130.) Where is the center of a circle? What it 
meant by the circumference of a circle? By an arc? By a quadrant? By» 
diameter? Write the table. What \a tho v^&k^ ol «u\*.u\dx \ix«a&>aix«'t 
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(2. ) Since in 3 feet there is 1 yard, in ^ of a foot tliere are as many 
yards as 3 feet are contained times in ^ of afoot; or, ^^ of a foot. 

(3.) Since in -^ yards (5^ yards) there is 1 rod, in ^^^ of a yard 
there are as many rods as ^ yards are contained times in ^ of a 
yard ; or, ^ of a rod. 

(a.) What part of a rod is 4 yds. 2 ft. 5 in. ? 
(6.) Reduce 4 yds. 2 ft. 5 in. to decimal of a rod. 

CONTRACTED PROCESSES. 

(a.) (6.) 

12in.)5 (in.) 12 in.)5.000 (in.) Note.— Since the an- 

ziu^ (ft.) sn.^ (ft., . ::f:Ss resiU'; 

Vyd. )m (yd. ) Vyd. )4.805+ (yd. ) *^® same as in the previ • 

. ons processes, they are 

^Jl (rd.) .873+ (rd.) not repeated. 

221. Reduce 2 ft. 10 in. to the fraction of a yard. 
To the decimal of a yard. 

222. Change 7 rds. 2 yds. 1 ft. to the fraction of a 
mile. To the decimal of a mile. 

223. What part of a gallon is 3 qts. 2 pts. 3 gi. ? 
Reduce 3 qts. 2 pts. 3 gi. to the decimal of a gallon. 

224. What is the cost of 2 pks. 2 qts. of apples, at 
$1.60 per bushel? 

SuoGESTiOBT.— 2 pks. 2 qts. = ^ bush. $1.60 X y^ (bush.) = f 
or, 2 pks. 2 qts. = .5625 bush. $1.60 X .5625 bush. =? 

225. What will 3 qts. 1 pt. 2 gills of vinegar cost, at 
33 cts. per gallon ? 

226. Change .3 in. to the decimal of a rod. | yd. 
4 ft. to the fraction of a rod. 

227. Change 7 yds. 2 ft. 8 in. to the decimal of a 
rod, to the fraction of a rod. 

Revibw. — What is meant by currency ? AVhat is Englinh money ? (132.) 
Recite the table. Give the coins and the value of each. Wliat is the value of 
» fnuie in U. S. currency ? How does Uie Canadian correwt^^ dSSles lto\\\\3 .^ 
eurreucj ? Uow nvniy units luako a dozen ? (131.) ^RecitA Ulq QYi\»\xQ \a\Aa. 
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228. What is the cost of 7 yds. 2 ft. 8 in. of picket 
fence, at $24.20 per rod ? 

229. What is the value of 3 gals. 3 qts. ^ pt. of domes- 
tic wine, at $3.75 per gallon ? 

DRILL CARD EXERCISE. — TABLE VL 

DENOMINATE FBACTIONS. 

Exercise I. — Reduce Z mi. to its value in lower denominations. 
II. — Reduce Z sq. mi. to integers of lower denominations. 

III. —What is the value of Z cords? 

IV. — Place a decimal point before each number in W, 

and, calling it the decimal of a mile, change it to 
integers of lower denominations. 
y. — In the same manner, make each number in W the 
decimal of a square mile, and give its value in 
lower denominations. 
VI. — In the same way, change W to decimals of a ton, 

and reduce to ounces. 
VII. — What is the value of Z cwt. avoirdupois ? 
VIII. — What is the value of Z months ? 
IX. — Reduce V feet to the fraction of a rod. 
X. — Reduce W square yards to a fraction of an acre. 
XI. — Reduce W cubic feet to the decimal of a cord. 
XII. — Change W pints to gallons, and decimals of a gaL 

XIII. — Change W quarts to bushels. 

XIV. — Change W pennyweights to pounds. 

XV. — Change W oz. avoirdupois to hundred-weights. 
XVI. — Change W days to the fraction of a year. 

Review. — Write the analysis of a short example in addition of denomiiuite 
numbers. (133.) Write the analysis of a short example in the subtractlcm of 
denominate numbers. (134.) Write the analysis of a short example in the maKf- 
plication of denominate numbers. (135.) Write the analysis of a short eajunpile 
in the division of denominate numbers. (136.) 



COMPOUND DENOMINATE NUMBERS. 251 

REVIEW. — BUSINESS PROBLEMS. 

WRITTEN EXERCISES. 

230. What must I give for 26 acres of land, at 
£5 2 s. 6 d. per acre? How many dollars U. S. cur- 
rency will that amount to ? 

PROCESS. or, PROCESS. 

12)6.00 (1.) £5 2 s. 0d. = £5i 

20)150" (2.)£5jx26=£13:ii 



£5.125 

26 (acres) 



(3.) $4,860 X 133i = $648.39 



£133.250 

$4,866 X 133.25 = $648.39 

Anal. Steps. — (1.) Change 28. 6 c?. to the decimal qf a pound, 

(2.) Find cost of 26 acres, 
(3.) Find the value in U, S, currency, 

231. What is the cost of 48 bushels of wheat, at 8s. 
5 d. per bushel? What is the cost in U. S. currency ? 

232. Bought 148 bushels of wheat at 48 d. per bushel : 
what is the cost in U. S. currency ? 

233. Bought 978 pounds of pork at 4 d. per pound : 
what is the cost in U. S. currency ? 

234. What is the value of a silver vessel weighing 
1 lb. 7 oz. 3 pwt., at 19 per lb. ? 

236. What is the value of a gold chain weighing 
1 oz. 3 pwt., at $18.37 per oz. ? 

236. What will 6 silver spoons cost, at 75 cents per 
oz., if each spoon weighs 12 pwt. 11 gr. ? 

237. How mjiny silver spoons can be made from 4 oz. 
of silver, and how much silver will remam, if each 
spoon weighs 8 pwt. 7 gr. ? 

288. What will 5| tons of coal cost, at $5.37 per ton ? 
239. What will 3 cwt. 39 lbs. of coal co^t., *^^ %"\ S>vi 
per ton ? At $9.57 per ton ? 

3 cwt 3& llM. — .1605 tow, 
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240. What must I give for 87 lbs. 6 oz. flour, at 13 
per cwt. ? 

241. What must be given for 16 lbs. 8 oz. butter, at 
S7^ cents per lb. ? At 45 cents per lb. ? 

242. If 7 pounds of sugar are worth $1.20, what is 
1 lb. worth ? What are 5 J pounds worth ? What are 
9 lbs. 9 oz. worth ? 

243. What is the value of 15J bbls. flour, at $2.75 per 
cwt. ? 

244. What is the value of 15 lbs. pork, at $2.55 per 
cwt. ? 

245. How many doses in 73 63 23 of tartar-emetic, 
allowing 20 gr. for each dose ? 

246. How many pills can be made from 9? 43 23 
8 gr. of calomel, allowing 12 gr. for each pill ? 

247. At |>1.75 per yard, what cost 4 and 8 quarter 
yards of cloth? 3| yards? 2^'^g yards? 

248. What will it cost to lay 3 miles 120 rds. of rail- 
road track, at $1500 per mile ? 

249. How many yards of carpeting 1 yard wide will 
it lake to cover the floor of a room 30 feet long and 18 
feet wide ? 50 feet long and 24 feet wide ? 

250. How many square feet in the ceiling and walls 
of a room 38 feet by 67, and 11 feet high ? 

251. What will it cost to paper the walls of a room 36 
feet by 24, and 11 feet high, at $1.37^ per squai-e yard? 

252. What will it cost to paint the walls of a room C6 
feet by 54, and 10 feet high, at 87^ cents per square yard? 

Ueview — Whnt is a comiKisitc munbcr? (70.) Wlxnt is a prime iinniber? (71.) 
Wliat is nieniit by a factor or divisor? (72.) Find tlio prime factors of 24. (73 ) 
Wliatia tlie greatest coininon divisor of two or more numbers? (74.) What is ft 
common multiple of two or more numbers? (75.) Wliat is the least oonimon mul- 
Upleof two or nu>re numbers? (76.) IIluHtmte the mellioil of caiicellatloii. C77.) 
liye the iiriuciiilvt) UiK>ii wliich it is based. (78.) 
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253. How many square feet in a board 9 feet long 
Mid 1 foot wide ? How much will it cost, at 2 cents 
per square foot ? 

254. What will it cost to slate a roof 44 feet by 63, 
at $3.80 per square of 100 square feet each. 

PROCESS Anal. Steps. — (1.) Find 

« ft. X 63 ft.=2T72 sq. ft. ""'f '''•/ ;^»'"-«^'''- 

2772 sq. ft. - 100 = 27.72 squares /^O Find nu»y <if square, 

^3.80 X 27.72 = $105.^ "-^.^"^ TT^7r^ 7, 

(3.) Find cost 0/21.12 squares, 

255. What will it cost to have a tin roof put on a 
house, each slope being 60 feet by 37, at $2.27 per 
square of 100 feet? 

256. What will it cost to pave a walk 300 feet long, 
8 feet wide, at f3 per 100 square feet ? 

257- What will it cost to pave a street 80 rods long, 
and 79 feet between curb-stones, at $7.25 per 100 
square feet ? 

268. How much will it cost to plaster the walls and 
ceiling of a room 17 feet long, 13 feet wide, and 9 feet 
high, at $7.11 per 100 square feet? 

259. 1 cubic yard is considered a load : how many 
loads of earth must be removed to dig a cellar 40 feet 
long, 18 feet wide, and feet deep ? 

260. What will it cost to dig a cellar 27 by 60 feet, 
10 feet deep, at $.76 per load ? 

261. How many cubic feet in a bin 8| feet long, 3 feet 
wide, and 4 feet deep ? 

Rbtibw. — Whutle uieant by a fraction? (TO.) Wliat i1o<» the denoniiiiator 
show? (80.) ^Vliat doen the numerator show? (81.) M'hnt is a pn>pcr frnction? 
(82.) An Improper fraction? (83.) A mixed number? (84) Name tlic principles 
affecting <the terms of a fraction. (85.) How does multiplying the tonus of a 
fraction by the same nuinlier affect the value? (86.) Uom <^OQ« tWN'MSivi^ >^9A 
Hsniis by tlie mum uumbor affoct the valuo? (88.) 
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262. Making no allowance for thickness of boards or 
corners, how many square feet of boards will it take to 
make a box and cover 15 feet long, 8 feet wide, and 4 
feet high ? What will they cost, at $2.50 per hundred ? 

263. Making no callowance for comei-s, how many 
perches of stone are required in the walls of a celltir 37 
feet long, 18 feet wide, 6 feet high, and 3 feet thick ? 

264. What will 24 gallons 1 quart of domestic wine 
cost, at $2.75 per gallon? 

265. What will 25 gallons 3 quarts of molasses cost, 
at 60 cents per gallon ? 

266. What should I give for a pint of domestic wine, 
at $2 per gallon ? 

267. Bought 14 barrels of cider, holding 40 gallons 
each, at 18 cents a gallon, to be paid for in potatoes, at 
$1.80 per bushel : how many bushels must be given in 
payment ? 

268. How many bushels are contained in a bin 4 feet 
long, 3 feet wide, and 2 feet deep ? 

269. How much sugar at 12 cents per pound must be 
given for 359 pounds of pork at 7 cents per pound ? 

270. What is .32 of a ton of iron worth, at 2 cents a 
pound? 

271. At 11 cents a pound, what is the value of | of* 
a hundred- weight of rice ? Of .024 of a cwt. of sugar ^ 

272. How many loads of corn, 22 bushels each, can 



Review. — When is a fraction said to be at its lowest terms? (87.) Reduce 2) 
to an improper fraction, and write an analysis. (89.) Reduce 305 eighths to A 
mixed number, and write an analysis. (90.) When are fractions said to have a 
common denominator? (92.) Upon what principle does the addition of fractioiis 
depend? (ft3.) Add } and |, and write the analysis. Find the difference of } and ], 
and write the analysis. (04.) Give the rule for multiplying a fraction by aii 
integer. (96.) For multiplying an iulegex b^ & tcuAUou. (^.) For multlplyiug • 
inuUioubyiifrMctiou, (W.) 



COMPOUND DENOMINATE NUMBERS. 265 

be taken from a bin 8 feet wide, 6 feet deep, and 9 feet 
long? 

273. A farmer has 1000 bushels of potatoes: how 
many barrels are required to hold them, if each barrel 
holds 2 bushels, 3 pks? 

274. Bought 200 gallons of molasses, paid $0.45 per 
gallon, and sold at the rate of 3 gallons for $2 : what 
was the total gain ? 

275. How many rods of fence will enclose a farm J 
of a mile square ? 



ANALYSIS OP SECTION X. 

I. Compound Denominate Numbers. 

1. Illustration. 6. Duration. 

2. DsFiKmoifS. Time, 

8. Reduction. Analytical Steps, 

(a.) Descending. 7. Gbometrical Measurb. 

Analysis. CirctUar Metxaure, or 

(ft.) Asccjiding. Angular Measure. 

Analysis. Definitions. 

4 9paob. Analytical Steps, 

(a.) Length. 8. Currekoy. 

Long Measure. (a.) U. S. Currency, 

Surveyors* Measuie. (b.) English Currency, 

Analytical Steps. (c.) French Currency. 

(b,) Area, Analytical Steps. 

Square Measure. 9. Addition Denominate Numbers. 

Surveyors' Square Measure. Analytical Steps. 

Analytical Steps. 10. Subtraction Denominate Numbers 

(e,) Volume. Analytical Steps. 

Cubic Measure. 11. Multiplication Denom. Numbera 

Liquid Measure. Analytical Steps. 

Dry Measure. 12. Division Denominate Numbers. 

Apothecaries' Fluid Meas. Analytical Steps. 

Analytical Steps. 13. ritocESSES. 

& Wbioht. Analysis, 

(a.) Apothecaries^ Weight. 14. Application. 

(b.) Troy Weight. Analysis, 
(0.) Avoirdupois Weight. 

AwUyticHl Steps, >i 
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II. Denominate Fractions, 

1. Ck)MMON. 

2. Decimal. 

3. Reduction. 
(a.) Descending. 

Analytical Steps. 
(6.) Ascending, . , 
Analytical Steps. 

4. PBOCE88E8. 

Analysis. 
6. Appucations. 
Analy^. 



TEST QUESTIONS FOR EXAMINATION. 

113. What is a denominate number? 

114. What is the reduction of a denominate number ? How is the value affected 
by reduction? Give an illustration. 

115. Wliat is meant by reduction descending? How if the value of the num- 
ber affected? How is the number of units affected? Give an Illustration. 

116. What is meant by i-eduction ascending ? How is the value of Uie num- 
ber affected? How is the imniber of units affected? Which of the fundamental 
operations are used in reduction descending? Which in reduction ascending? 

117. Wliat is meant by space? Give an illustration. What is meant by a 
solid? Give an example of a solid. Illustrate the meaning of surface. Of a 
line. Is the space of a room a solid? With what is it filled? Give examples 
of surfaces. Can a solid exist without a surface ? What is.a line ? What dimen- 
sion lias it? Give examples of a line. Is a spider's web a line? Ans. -^ It is not: 
ilia a solid. Why? Can a line exist without a surface? Can a surface be 
found that is not bounded by a line? 

1 18. What are the measures of length? What is an inch? Make a mark an 
inch in lengtli on the blackboai'd, or on paper. How many inches in length make 
a foot? Recite or write the table of long measure. Give the denominations. 
Give the analytical steps for reducing miles to inches. Inches to miles. Recite or 
write the table of surveyoi-s' measure. For what is it used? What is the length 
of a surveyor's chain? How are surveyors' measurements recorded? How long 
is a link of a surveyor's chain? How long is a link of an engineer's chain? How 
do enghieers record their measurements? How is cloth measured? Which is the 
unit? How many halves make a yard? Quarters? Eighths? Sixteenths? 
"What is the difference between a statute mile and a geographical or nautical mile? 
Which is the longer? What is meant by saying tliat a ship sails ten knots an hour? 

119. For what is square measure used ? What is a surface ? What is a square ? 
What is a parallelogram? What is a square foot? Make a square inch on paper. 
For what is surveyors' square measure used ? What are the dimensions of a square 
foot? Of a square rod? Of a square chain? Of an acre? Of a section? What 
are the dimensions of a square yard? How many square feet does it contain? 
How many times is the square foot tepe&\M q\o\\\^ o\\«k v\«ici'i VL<y« voasiY times 

Mre the rows repeated? (See Ulustrailou.^ 
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120. Wliat is the common rule for finding the area? What work hi estimated 
by the square foot? What by the square yard? By the lOU square feet? 

12 1. What it) a cube? What are the dimensions of a cubic foot? Of a cubic 
yard ? How many cubic feet in a cubic yard? Show how cubic feet are arranged 
to make a cubic yard. How many cubic feet in each row? How many rows in 
esich ti«r? How many tiers make up the cube? Give the table of cubic measure. 
For what is it used? 

123. What is the rule for finding the solid contents of a body ? What ia the 
weight of a cubic yard of earth? What is the weight of a cubic foot of water? 
Wliat are the dimensions of a cord of wood? Wliat is meant by a coixi foot? 
What is a perch of masonry? What are the usual diniensious of a brick? Wliat 
{k meant by board measure? How is sawed lumber sold? 

123. For what is liquid measure used? Recite the table. In calculating the 
capacity of cisterns, how much is a hogshead estimated to hold? 

124. For what is dry measure used? Recite the table. How many cubic 
inches in a gallon? In a bushel? In a liter? How can gallons be reduced to 
bushels? Bushels to gallons? Bushels to liters? Liters to gallons? What are 
the dimensions of a bushel? When is even measure used? When is heaped 
measure useii? How nfany gills liquid measure make a quart dry measure? 
How can cubic feet be changed to gallons? To bushels ? Bushels to cubic feet? 
Gallons to cubic feet? 

125. For wliat are apothecaries' weight and fluid measure used? How are 
drugs and medicines bought and sold ? Recite the tables. 

126. For what is Troy weight used? Recite the table. What is the weight 
of a carat? What is meant by saying gold is twenty carats fine ? 

127. For what is avoirdupois weight used? Recite the table. Wliat is the 
number of grains in a pound Troy? In a pound apothecary? In a pound avoir- 
dupois ? How can Troy pounds be reduced to avoirdupois pounds ? How can 
avoirdupois pounds be reduced to pounds apothecary? How can bunhels of com 
be reduced to pounds? Bushels of oats to pounds? Pounds of clover-seed to 
bushels ? 

129. What is time? Write the table. Write the table of the divisions of the 
year. Give the abbreviations for the months. Give the number of days in each. 
When has February 29 days ? What is the exact length of a year ? What is the 
cause of leap year? How often does it occur? Why? The usual business 
month contains how many days ? What is meant by July 4, 1876, 9 o'clock, A.M. ? 

130. What is a circle ? What is the center of a circle ? What the circum- 
ference? An arc? A quadrant? A diameter? A radius? What is the difiTer- 
ence between a diameter and a radius ? Which radius of a circle is the longest ? 
Which diameter is the least? How is the angle measured ? What is the measure 
of a right angle ? What is a degree ? A minute ? Are the degrees of one circle 
equal to those of another circle ? How can degrees of different circles be used to 
measure the same angle ? Write the table. What is the greatest circumference 
of the earth? One degree of longitude is equal to how many minutes of the 
Apparent motion of the sun ? Give the rule for finding the difference of time 
between places, the difference of longitude being known. 

130. What apparent daily motion has the sun? What qsixuma \>Q!k& «.v\^x«oiw 
motion? How often does the earth rotate? Inwbald\xQc\\oii4Q«i&>i>\<&«»x^\Mxvi.'l 
In wbst direction does the sun seem to move ? Wlien \b V\. iiooti «A. wvyg ^vsR»'i ^^*^^ *V j 
noon come to all places on the earth at the same iuBtaul? 1\ovi ObSj©» \ii^* \iM»» ^ 
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noon differ in two places ? How far does the son seem to move In 21 hours ? In 1 
hour? Cue degree of niotiou requires how much time? One minute of motion? 
Of two places, which has the faster time ? Wliich lias the faster time, — Cliicago^ 
or New York ? Chicago, or San Francisco ? New Orleans, or Cincinnati ? Lon- 
don, or New York ? 

132. What is money i What is meant by currency ? What is used by savages 
as money? By civilized nations? >Vhat is a coin? What is paper money? 
What kinds of paper money are now used in the United States ? Wliat are United 
States legal tender notes ? National bank notes ? What is the currency of 
Great Britain? Uecite the table. Name the gold coins. Silver coins. The 
bronze coins. What is the unit of the French currency? What is itsvalae? 
How does the Canadian currency differ from Federal money? 

133, 134. How are denominate numbers written for addition and Bubtraetion? 

135. What is the difference between the multiplication of denominate nnmben 
and simple numbers ? 

136. Write the analysis of an example in the divisiim of denominate nnmben. 

137. Write the analysis of an example reducing a common fraction of a hifi^ 
denomination to integers of lower denominations. In the same manner, reduce a 
decimal fraction. 

138. Write the analysis of an example reducing, a denominate nomber of 
several terms to a common fraction of a liigher dauominatioa. To a dMimal of C 
higher denomination. 




SECOND PART. 



^^M PERCENTAGE. 

^T. One hundredth of a unit, or number of units, is 
said to be one per cent of it : what part of a unit 13 one 
per cent of it ? Ah». .01. What is 3 per ceut of a 
unit ? 5 per ceut ? 17 per cent ? 43 per cent ? 

Pvr cm/, is shorteued from the Laliii worda per eeiUvin, " b; the 
bundred." 

2. What is 8 percent of a unit? 75 pnr cent of a 
unit? 83 per cent? 
^^^Moiv laany gaUons in 3 per cent ol V^ ^^sX»«-rs.'*- 



2C0 PEUCENTAGB. 

An AXT8IS. — Since 3 per cent of 1 gallon is 8 hundredths of n 
gallon, 3 per cent of 12 gallons is 12 times 3 hundredths, or 36 hun' 
dredths of a gallon. 

1. Sate per Cent shows how many hundredth of 
a unit or number are taken. 

The rate per cent forms the numerator of a fraction, of which 
the denominator is 100: thus, 5 per cent equals ^^; 57 per cent 
equals .f^; 247 per cent= ^JJ, &c. The words per cent are i-eprc- 
sented hy the sign % : thus, 4 per cent is written 4 %, 

2. The Sase is the number on which Ihe percentage 
is estimated. 

3. The Percentage is that portion of the base 
which is taken. 

The term Percentage is also applied to all computations in which 
rate per cent b employed as a factor, uicludlng profit and loss, com- 
mission, brokerage, stocks, insurance, <&c. 

4. The Amount is the sum of the base and per- 
centage, 

5. The I>ifference is the difference between the 
base and percentage. 

Note. — In the statement, $8 is 4 % of $200, $200 is the 6ase, $8 is 
the percentage, and 4 is the rate per cent The sum of $200 and $8 
is the amount, and $200 minus $8 is the difference. 

Any given per cent of a unit equals that per cent written as an 
equivalent decimal expression. 

The percentage is always of the same kind or denomination as the 
base. 27^6 rate is always abstract. 

6. Signs* Tlie initial letters of the terms often 
stand for the terms themselves ; thus, 

B = Base. R = Rate per cent. 

P = Percentage. A =: Amount. 

D =: Difference. 
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EQUIVALENT EXPRESSIONS. 




Bate Decimal Fractional 


Express in the same manner the 


per Cent. Form. Form. 


following 


rates percent: — 


l?^=Ti5 0»" -01 =ih 


6% 


1% 


sj % 


2%=4jor .02 =;bV 


12% 


1% 


6| % 


5%=T^or -05 =2V 


24% 


f% 


12| % 


25%—^OT .25 _ i 


25% 


i% 


m % 


100%=!^ or 1.00 = 1 


36% 


f% 


41§ % 


125% = ^gorl.25 = IJ 


60% 


. J% 


75J % 


h %=-i5TFor .005 =^ 


112% 


1% 


121| % 


i%=^jhor .0075- j§^ 


125% 


1% 


100| % 


l2i^=mo'- -125 = J 


150% 


1% 


^hh % 



ORAL EXAMPLES. 



1. How many hundredths of a number is 3 % of it ? 
7 $^ of it? 23 %? 75 %? 

2. How many hundredths of a number is 5 % of it ? 
^ % of it? |ofl % of it? 6| %? 

3. What fractional part of a number is 60 ^ of it ? 
25 % ? 831 % ? 12J ^ ? 16J ^ ? 

4. What fractional part of a number is 10 ^ of it? 
20^? 309b? 40^? 50^? 60^? 

5. What fractional part of a number is 70 ^ of it ? 
8O9&? 90^? 

6. Wliat fractional part of a number is 6| ^ of it? 
121 jt? 37J Jfe? 62J Jfc? 87J}fc? 
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PfiBCENTAGA 



FELTER'S 

ARITHMETICAL DRILL CARDS. 







tabt.t: vn. 






PERCENTAGE. 


No. 
Exam. 


A 


B 


C 


D 


E 


F 


1 


4 


21 


h 


.5 


41.03 


243 


2 


3 


95 


i 


.8 


8.651 


867 


3 


7 


75 


1 


.21 


95.17 


341 


4 


6 


90 


1 


.07 


2.014 


214 


5 


2 


35 


1 


.11 


91.34 


807 


6 


1 


70 


1% 


.3 


75.83 


609 


7 


17 


24 


i 


.05 


2.167 


413 


8 


10 


40 


t 


.4 


853.4 


210 


9 


9 


45 


A 


.9 


71.24 


702 


10 


12 


33 


1 


.08 


10.03 


305 


11 


8 


60 




.41 


5.001 


634 


12 


5 


25 




•6f 


60.41 


591 


13 


16 


58 


1 


.81 


9.503 


321 


14 


11 


36" 


1 


.71 


86.47 


768 


15 


13 


27 


_9_ 
11 


.OIJ 


39.24 


341 


16 


20 


78 


i 


.| 


1.057 


243 


17 


18 


50 


A 


■i 


63.91 


847 


18 


15 


55 


1% 


•Of 


5.370 


645 


19 


14 . 


100 


10 

11 


•U 


6.830 


110 


20 


19 


30 


H 


•1 


40.10 


701 



N.B. — For answers to the problems on the above Drill Card, sec 
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DPwILL CABD EXERCISES. — TABLE VII. 



Exercise I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX 



Change A 
Change B 
Change D 
Change D 

of %. 
Change A 
Change B 
Change D 
Change C 
• Change C 

the sign 



% to equivalent decimal expressions. 
% to equivalent decimal expressions. 
% to Equivalent decimal expressions, 
to equivalent expressions having the sign 

% to equivalent common fractions. 

% to equivalent common fractions. 

% to equivalent common fractions. 

% to equivalent decimal expressions. 

% to equivalent decimal expressions having 

of per cent. 



^ Exer. I. 
Exam. A %. 
1. 4 %=.04 

2. 3 % = .as 

8. 7 %=.07 
4. 6 %=.06 
&c. 



ILLUSTRATION. 



Exer. II. 
Exam. B %. 

1. 21 % = .21 

2. 95 % = .95 

3. 75 % = .75 

4. 90 % = .9 

<&c. 



Exer. III. 

Exam. D %. 
' 1. .5 %=.005 

2. .8 % = .008 

3. .21 % = .0021 

4. .07 % = .0007 

(&C. 



Exer. IV. 
Exam. D. 

1. .5 =50% 

2. .8 =80 % 

3. .21 = 21 % 

4. .07= 7 % 

<&c. 



7. Profit and Loss is a term often applied in 
percentage to those questions which relate to business 
transactions in which money is either gained or lost. 

1. The Cost of a thing is the money value given for it, or ex- 
pended in producing it, and is the base in percentage. 

2. The Selling Price of any thing is the money value asked or 
received for it ; and is the cunount in percentage, when more than the 
cost, and the differencey when less than the cost. 

The prioa^of the seller becomes the cmt of the buyer. 

a, Froftt or Gain is the pet'centage of gain on the cost price, or 
base, \ 

4. Loss is the percentage of discount or loss, when the article is 
sold for less than its value. 

The gain or loss is the differeuce in value between the selling price and cost 
price. 

2fet FroJU Is the amonnt gained af tor deducting aU expe\we& Qcmtt»cXn\ ^V^ 
the transaction. 



><r 
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EQXnVALENTS. 

CoBt Price = B. 

( = -4, when niore than cost. 
Selling Pnce j ^ j^ ^j^^^ j^^^ ^j^^^^ ^^^^ 

Gain or Loss = P. 
Rate per Cent = i2. 

9. Commission is an allowance made to an agent, 
factor, or broker, for transacting business for another, 
and is reckoned at a certain rate per cent on the busi- 
ness done. 

The base of commission is the sum paid for a purchase, or received for a sale 
on commission. 

. 1. A Factor, or Commission Merchant, is one who is 
intrusted with the property, to dispose of for the owner. 

2. A Broker acts as a medium betw^n buyer and seller, usually 
without having any property in his own possession. 

3. The term Agent includes both factor and broker. When a 
distinction is made, it means one who acts for another under definite 
instructions. 

A consignment is an invoice of goods sent to be sold on commission. 

The consignor is tlie sender. 

The consignee is the pei'son to whom the goods are sent. 

4. Net Proceeds is the sum left from a sale or collection, after 
deducting the coniniission and charges for expenses. 

5. An Account Sales is the written statement of the commission 
merchant, or factor, showing the amount of sales, the price for which 
sold, the expenses, and the net proceeds. 

Review. — Define rate percent. (1.) Base. (2.) Percentage. (3,) Amount. (4.) 
Difference. (5.) Give the letters representing base, &c. (6.) What is the cost 
of a thing? (7.) The selling-price ? AVlien is the selling-price tJie amount? 
When the difference ? What is profit or gain ? Loss ? Net prolit ? Give th» 
equivalents of cost price. Selling-piice. Gain or loss. Rate percent. What is 
commission ? (8.) What is a factor ? A broker ? An agent? A consignment ?' 
Who is the consignor? Consignee ? Det^we ue\. v^^<><^^^^< What is an aoooont 
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-^ PROPOSITION L 

9. The base and bate given, to find the per- 
centage. 

Problem. — What is 4 % of 200 ? 

Analysis. — (a.) Since 4 % of 1 (unit of the 

Formula. («.) base) =4 hundredths, 4 % of 200 (the whole 

200 X. 04 = 8 base) =200 times 4 hundredths, or 800 hun- 

FoRMULA. (6.) dredths = 8. 

200 X 4 == 8 Analysis. — (6. ) Since 4 % = ^ J^, 4 ^ of 200 

= ^i^ (4 times xiir) ot 200, or 8. 

Rule. — Multiply the base by the rate per cent (written 

as a decimaT). 

Formula. B x R = P. 

ORAL EXERCISES. 

1. What is 10 % of 100 ? 6%? ^%'! I %? 

2. What is 6% of 150? 4%? 8% ? 12%? 

3. What is 5 % of 180? Of 60 sheep? Of 120 
pounds ? Of 600 acres ? 

4. If I earn $600, and spend 30 % , how much do I 
spend? If I spend 20 % ? 4| % ? 60 % ? 

5. If a man make a profit of 8 ^ on a yard of cloth 
which cost him $6, what is his gain ? 20 % ? 9 % ? 

6. If a dealer make 25 % profit on the sale of a 
horse which cost him $240, what is his gain ? 

DBILL CARD EXERCISES. — TABLE VH. 

Exer. X. —Find A % of B. Exer. XIV. — Find A % of D. 
XI. — Find A % of P. XV. — Find B % of A. 

XIL — Find B % of P. XVI. - Find B % of B. 

XIII. — Find A % of C. XVIL — Find (B -^ C\ <fo ^^ "5 . 

Exer. XVIII. — How much is B % oi'E gaWoiva, plua"© %?iJ\«w^*t 
XIX, — How much is E acres inluus A. ?o oi"^ ^jcxc^'t 



266 PERCENTAGE. 

ORAL AND WRITTEN EXERCISES. 

1. What is 8 % of 3? TF. 13 % of 21 ? 27 % of 
69? 

2. What is 3 % of 12 pounds? W. 24 % of S5 
bushels ? 

Process. 

35 (bu.)* Analysis. — (a, concrete,) Since 24 % of 1 bushel 

.24 bu. ~ .24 of a bushel, 24 % Of 35 bushels = 35 times .24 of 

J]^^ a bushel, or 8.40 bushels ; cr, 

ij'q (6.) Since 24 % = 24 hundredths, 24 ^ of 35 bushels 

-^ = .24 of 35 bushels, or 8.40 bushels. 

&40bu« 

3 What is 7 ^ of 8 bushels, and 3 Jfc of 7 bushels ? 
W. Of 23 ^ of 49 gallons, and 75 ^ of 83 gallons ? 

ANALYTICAL STEPS. 

1. .07 bu. X 8 (bu.)* = .56 bu. = 7 % of 8 bushels. 

2. .03 bu. X 7 (bu ) = .21 bu. = 3 % of 7 bushels. 

3. .56 bu. + .21 (bu. ) = .77 bu. = the required sum. 

Arrange the following problems by steps as above. 

4. What is 9 5fc of 12 cords, and 11 Jfe of 9 cords? 
W. Of 36 f> of 247 gallons, and 27 ^ of 345 gallons ? 

5. I bought 9 ^ cf 8 bushels of apples, and sold 3 ^ 
of 7 bushels : how much had I left ? TT. I bought 25 f) 
of 123 gallons of cider, and sold 17 ^ of 150 gallons : 
how many gallons had I left ? 

6. If I earn $25 in a week, and spend 1 ^ of it, how 
much do I spend ? TT. If I spend 26 ^ of it ? 

7. W. Mr. Smith sold $930 worth of corn, and re- 
ceived 8 Jfc of the amount for his trouble : how much 
did he receive? How much was left after paying him ? 

* The numbers the denominations of wliich are enclosed in a parentbeBis sbould 
In every case l>o used in the analysis as abstract. 
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8. I own a watch assessed at f 100, on which I pay 
an annual tax of 2 ^ : how much tax do I pay on the 
watch? W. At the same rate, how much must be 
paid on a house and lot, the assessed value of which 
is $3430? 

WBITTEN EXEBCISBS. 

9. T bought a cow for $29, and sold her the next day 
at a profit of 17 ^ : how much did I make ? 

Analysis. — (a.) Since on a cost of $1 I gained $.17, on a cost of 
$29 I gained 29 times $.17, or $4.93. 

(6) Since 17 % = ^, 17 % of $29 = ^n of $29, or, $4.93. 

10. I paid f 133 for a horse, but was obliged to sell 
him at a loss of 19 ^ : how much did I lose ? 

11. Bought a yoke of oxen for $100, and after keep- 
ing them 3 weeks, at an expense of $2.50 per week, I 
sold them at a profit of 6 Jfe of their total cost : how 
much did I make by the transaction ? 

12. A merchant deducted 6 ^ from a bill of $363.50 : 
what was the amount deducted ? 

13. Lost 8 ^ on the sale of goods costing $2180 : 
how much did I lose ? 

14. An agent expended $1300 in purchasing cattle. 
He charged 3 ^ : what was his bill? 

16. What will it cost to collect $4250, at 2 ^fc com- 
mission? 

16. 6 56 was deducted from the rent of a house. The 
rent was $526.50 : what was the deduction ? 

Wlien the mills in the answer equal five or more, add one cent; 
wben less than five, reject them. 

17. Bought 96 tons of coal, at $6.62i per ton, and 
sold it at again of 24 ^ ; what wdr; tVve \)io^\, o\\^Ov^a ^'siife'X 
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18. What is 2| Jb of 25 ? 5f Jb of 134? 

PROCESS, 
l.U 

.05f 



Formula. BxR = P. 



7)a04^ Analysis. — Since 5f % of 1 = .(»f , 5f % ol 

1.14J 1S4 = 134 times .05f , or 7.84f . 

6.70 

7.84f Ans. 
(134 Xf = 114?) 

19. What is 5f f of 63 yards of cloth ? 4 J Jb of 
86 gallons of wine ? 

20. What is I Jfc of 140 barrels of pork ? 16J f of 
400 apple-trees ? 

21. A i-eal estate-agent sells a house and lot for i4000, 
and charges a commission of \\ Joi how much does he 
receive ? 

22. I pay 1| Jfc for insuring goods valued at $550: 
what is the cost of insurance ? 

23. I own a building valued at #6000 : what will it 
cost me annually to have it insured at | Jfc ? 

24. The amount paid for insurance is called the 
" premium : " at 4] ^, what is the amount of premium 
on a store valued at $35000 ? 

25. At 1| ^ premium, what must be paid for insuring 
a case of silk valued at $1000 ? 

26. Bought 250 pounds of beef at 8J cents per pound, 
and sold it at 76| ^ of its cost : what did I receive for 
it? 

27. What is 66| ^ of 36? 12 J Jb of 75? 

PROCESS Analysis. — (a.) Since GCf % of 1 = |, 

// J nui ^ — 2 ^1 % ^^ ^6 = ^ Wm^?. V ^^ '^V> ^^> 

U) mx? = 24 ^'^-^ ^'^^^^^ ^ ^^ ^^"^'"^ ^' ^"^ ^^^ ^^ "^ 

or -1. 
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When the rate per cent is an aliquot or even part of 100, it is more 
convenient to reduce the rate to a common fraction. 

TABLE OF ALIQUOT PARTS. 

6 %=^. 20 %=t. 62i%=f. 

ejj% = ^. 25 fc^i 66| %=f. 

10 % = iV 33i%=i. 75 %=|. 

12J % = J. 37i % =|. 80 % =f 

16| % = i. 50 % =i. 87J % = J. 

28. A farmer invested $375 in raising poultry, and 
lost 6| Jfe of his investment : what was the amount of 
his loss ? 

29. Bought 875 yards of velvet at $3.54 per yard, 
and sold it at an advance of 16J ^ : what was the gain ? 
What was the amount received ? What was the selling 
price per yard ? 

30. Whsit will be the loss in buying a house for 
$3784, and selling it at 62^ Jfc less than cost ? What 
will be the selling price ? 

31. An auctioneer sold goods at a commission of 12| 
f) : what was his charge on a sale of $785.20 ? 

32. What is 6| ^ of 2400 men ? Of 2480 sheep ? 

33. What is 25 Jfe of 14 gallons, 3 quarts, and 1 pint ? 

Analysis. — 3 qts. 1 pt. = .875 galls. ; 14 galls. 3 qts. 1 pt. = 
14.875 galls. ; 25 % of 14.875 = 3.71875 galls. ; .71875 galls. =2 qts. 1} 
pts. : therefore 25 % of 14 galls. 3 qts. and 1 pt. = 3 galls. 2 qts. and 
If pts. 

34. In a consignment of 7 cwt. 90 lbs. of sugar, 30 ^ 
was found worthless : what was the amount lost ? 

Suggestion. — As in the 33d example, reduce to the d^cvvR»\ <il 
the highest denomination named. Find the ^rceTv\;9k%i&^ ^vA x^^vsl^^ 
ilte decimala to equivalent integers of lower deaoixiVivaAXow^. 
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35. From a cask containing 64 gallons, 2 quarts, 8 Jd 
leaked out : how much was lost ? 

36. Sold 27 ^ of 3 tons, 7 cwt. of coal : how much 
remained ? How much did I receive at $7 per ton ? 

PROPOSITION II. 

10. The base axd rate given, to find the 
amount or the difference. 

Problem. — Sold a cow which cost t60 for 12 Jfc 
more than I gave for her : what was the selling-price ? 

Process (a). Anal. Steps. — (a.) 1. Find i he 

(1.) $60 X .12 = $7.20. percentage of tjain as in Prop. L 

(2. ) $00 + $7.20 = $67.20. 2. Find the amount. 

Formula. B + P=A. Analysis. — (6.) Tlie cost of 

the cow = the base of i>erceiitage 
Process {b). =100 %. Since the cow was sold 

$00 X 1.12 = $67.20. ^^^' ^^ ^ '"^^'^ ^**^" ^^® ^"^'' ^^® 

was sold for 112 % of the cost. 

Formula. B X ( 1 + Pw) = A. 112 % of $60 = $67.20. 

Problem. — A man having 250 sheep lost 20 Jh of 
them by disease : how many had he left? 

Process (a). Anal. Steps. — {a.} 1. Find the 

(1.) 2.50 X .20 = .50. percentage (if loss as in Prop, L 

(2. ) 250 — 50 = 200. 2. Find the difference. 

Process (/.). Analysis. - (6.) Since he lost 

1 oA\ _ ooA ^ ^ ^^ ^^^® sheep, he must havt 

2.50 X ^1— .20) —200. ^^^ j^^j^ 100 % — 20 %, or 80 %. 

Formula. BX(1 — R)=D. 250 X. 80 = 200. 

Hence the following 

Rule. — Multiply the base by 1 plus the rate to find 
the amount^ or by 1 MINUS the rate to f,nd the difference. 
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ORAL EXERCISES. 

1. What is 20 "jo more than 60 ? than 40 ? than 75 ? 

2. What is 600 increased by 3 ^ of itself ? by 5 ^ ? 

3. If I add 20 f of itself to 16, what will be the 
sum? to 40? to 65? 

4. If 75 is decreased by 20 ^ of itself, what is the 
remainder ? 

5. If I buy cloth for %% and sell it at a loss of 10 % 
what is the selling-price ? 

6. At a loss of 10 Jfe what is the selling-price of wheat 
costing $0.80 a bushel ? 

DRILL CARD EXERCISES. — TABLE VIL 

Exercise XX — What will be tlie sum of F dollars, plus a gain of 

A%? 
XXI. — At a loss of A %, what will be the selling-price of 
an article costing F dollars ? 
XXIL — Wliat will be the amount of E dollars, at an 
advance of A + C % ? 

ORAL AND WRITTEN EXERCISES. 

ST. If I spend 25 ^ of my money, what ^ of it will 
be left? If I add to my money 25 Jfe of itself, what 
^ of it shall I then have ? TT. If my money amounts 
to $2500, and I spend 25 Jfe of it, how much will be 
left? If I add 25 Jfc of my money to what I have, 
how much will there be ? 

38. A quantity of flour was sold at a loss of 26 ^ : 
what Jfc of the cost is the selling-price ? What if sold 
at a gain of 29 Jfe ? . W. If the cost of tiie flour was 
♦343, what is the selling-price at 26 56 loss ? At 29 ^ 
gain? 
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39. Henry gave 18 Jfe of his oranges to his sister, 
and 33 ^ to his brother: what Jfe did he give to both? 
What ^ had he left? W. If he had 300 oranges at 
first, how many had he left ? 

40. Mr. J. Willets gave 26 Jfc of his estate to his 
son, 16 ^ to each of his two daughters, and the re- 
mainder to his wife: what ^ did liis wife receive? 
W. His estate was valued at %26500: what was the 
amount received by each? 

41. Bought 90 Jfe of a flock of sheep ; I sold at one 
time a number equal to 20 Jfe of the entire flock, at 
another 14 ^ of the same : what Jfe of the whole flock 
remained? W, The flock contained 1250 sheep: how 
many did I buy ? How many did I sell ? How many 
had I left ? 

42. In a school, 24 Jfc of the pupils were in the first 
grade, 12 ^ in the second grade, 35 Jfe in the third 
grade, 16 ^ in the fourth grade ; the remainder were 
in the fifth grade: what ^ were in the fifth grade? 
W. The school contained 600 pupils : how many were 
in the fifth grade? 

WRITTEN EXERCISES. 

43. A farmer bought a horse for $160, and sold him 
for 20 ^ more than he gave : what did he receive ? 

44. How shall I sell wheat costing $1.50 per bushel, 
that tlie gain may be 10 ^ ? 

45. A book costing $5, was sold 25 Jfc below cost : 
what is the selling-price ? 

46. In a cargo of 2500 bbls. of flour, 6 ^ was spoiled 
by water : how nuiiiy barrels were uninjured? 
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47. A collector, whose commission was 2J % made 
collections amounting to $3750: how much should he 
pay over to his employer ? 

48. What should be asked for butter costing 40 cents 
per lb., to gain 15 Jfe ? 

$.40X(1 + .15) = ? 

49. If a coat costs $6.40, and sells at 30 ^ profit, what 
is the selling-price ? At 12J ^b ? At 25 Jfc ? 

50. A merchant investing $3750 in a business, lost 
37 f : how much had he left ? 

3750X(1— .37)=? 

51. Sold 40 j^ds. silk, costing $4.37^ per yd., at 20 ^ 
advance : what was the amount received ? What was 
the gain? 

52. A quantity of flour costing $8.75 per bbl. was 
damaged, and sold at a loss of 12 Joi what was the 
selling-price ? 

53. I sent to market 3500 baskets of berries, which 
were sold at 8 cts. per basket : what did I receive after 
paying a commission of 2| ^ ? 

54. A man owing $6000 paid 35 ^ of his debt : how 
much did he still owe ? s 

55. A house and lot cost $6320 : for how much must 
it be sold to gain 5| ^ ? 

56. A farm contained 840 acres. 40 ^ was planted 
in wheat, 20 Jfe was meadow, and the rest was wood- 
land : how many acres of woodland ? 

57. An agent sold goods amounting to $37580, at a 
commission of 15 J^ : what amount should he return to 
his employer ? 
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58. If it cost $24 to make a sewing-machine, and it 
sells for 166 § Jfe of its cost, what is the selling-price of 
the machine ? 

59. Bought a horse and carriage for $465, and sold 
them at a loss of 8 J ^ : what did 1 receive for tlieni ? 

60. The number of pupils in a certain school last 
year was 352. This year the school has increased 12| 
f) : how many pupils now in the school ? 

61. Bought 175 barrels of apples for $350, and sold 
them so as to gain 35 Jfc : what was the selling-price per 
barrel ? 

62. At 20 ^ profit, what must be the selling-price of 
each item in the following list of goods : — 

(7 ) Gents' hose cost 20cts. per pr 
(8.) Gloves ** 88 ** 

(9.) Haiidk'ch'fs " 32 " 

(10.) Collars (paper) 18 ** box. 

(11. ) Collars (liii. ) $2.20 doz. 

(12.) Cravats 37i" each. 

PROPOSITION III. 
11. — The base and percentage given, to find 

THE RATE. 

Note. — As has been shown (If 1), the rate is the value in hun- 
dreflths of any given part of a number. Hence, to find the rate, the 
percentage, or part of the number taken, placed as tlie numerator of 
a fraction of which the given number or base is the denominator, will 
be the rate % when the fraction is reduced to a decimal of two places. 

Any number is JJ^J, or the whole of itself. 

Problem. — 6 is what ^ of 8 ? 

Process^ Analysis. — (o.) 6 is f of 8; t = -75, 

(a.) 8)6.00. or 75 % of 8. 

.75=75 %. (6.) Since 1 % of 8 is .08, 6 is as many 

lb.) ^ % of 8 =.08. % oi ft as .08> vs couUiued times in C, or 

^-^ .08 = 75. 75%. 



(1.) Calico cost lOcts. 


per yd. 


(2.) Muslin " 12 ** 




(3.) Merino **$1.20 




(4.) Sheeting " 8 " 




(5.) Toweling " 35 " 




(6.) Silk " 3.75 
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Since the percentage is the product of the ha»e and 
rate^ it follows that the percentage divided by the ba%e 
must equal the rate : hence the following 

Rule. — Divide the percentage by the base. 

p 
Formula. h=^^- 

oral exercises. 

1. 5 is what fractional part of 20? What decimal 
part? What fl 6 is what fractional part of 12? 
What decimal part? What Jfc? 6 is what fractional 
part of 18? What decimal part? What ff 9 is 
what fractional part of 45? What decimal part? 
What f! 25 is what fractional part of 125 ? What 
decimal part? What 9^? 80 is what fractional part 
of 60 ? What decimal part ? What f ? 

2. 5 is what fo of 5? ^ is what ^ of 3|? 1 is 
what 9b of 1 ? 

3. 3 is what f of itself? 2| is what ^ of itself? 
23^ is what Jo of itself ? 

4. What Jfe of 8 is 4? Is 2? Is 12? 

5. 5 is what f of 15? 15 is what Jb of 5? 9 
is what 9b of 12? 12 is what ^b of 9? Of 2? Of 
24? 

6. What Jfc of 48 barrels are 12 barrels ? 

7. 26 gallons are what f of 125 gallons ? Of 150 
gallons ? Of 5 gallons ? Of 75 gallons ? 

DRILL CARD EXERCISES. — TABLE VH. 

Exer. XXIIL— A is what % of B? Exer. XXV. —A Is wUat fc ^^Ci*l 
XXIV.— Bis what ^ of A? XXVI.— CV%\«\v^v ". v^\T^n 
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ORAL AND WRITTBN BXRRCISBS. 

63. If I receive 13 for the use of $60, what 56 do I 
receive ? W. U I receive $8.40 for the use of *140, 
what J^ do I receive ? 

Analysis. — (a.) If, for the use 
Process. „f $(50, 1 receive $3, for the use of $1 j 

(«• ) A = ifty* = 'OS, or 5 %. I receive ^ot $3; or, S^ = $.0)= | 

5 %. 

(6.) Since 1 % of $60.isa0 cents, 
5 %. $3 wiil be as many per cent of $60 as 

$.60 is contained in $3, or 5 %. 



(b.) S.60)S3.00. 



64. Bought 12 barrels of flour, of which 9 were dam- 
aged: wliat ^ of the flour was damaged? W. If, of 
340 barrels, 85 were damaged, what Jfe was damaged? | 

65. W. Bought 630 barrels of flour, of which 105 
were worthless : what was the Jb of loss ? 

66. A man bought a horse for $200, and sold it at 
an advance of $50: what Jb did he gain? W. If he 
bought it for $130, and gained $6.60, what ^ did he 
gain? 

67. A man bought a house for $3200, and sold it at an 
advance of $800 : what ^ did he gain ? W. What ^ 
did he gain, if he sold it at an advance of $240 ? 

68. A farmer raised 250 bushels of potatoes, and sold 
all but 75 bushels : how many did he sell? W. What 
^ did he sell ? 

69. A tax of $4 was paid on property valued at $400 : 
what was the rate of taxation? W. If the tax is 
$25.65 on an assessed valuation of $5130, what is the 
rate ^ ? 

70. 3^ is what part of 10? What 56? TT. 8^ is 
ivbat ^ of 1 1)8 ? 19» IS wWt ^ ol ^X^l 
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71. A man bought an Elgin watch for $100, and sold 
it for $150 : what ^ did he make ? 

Anal. Steps. — (1. ) Find the gain : $150 — $100= ? 

(2.) Find the gain % : 50-r- 100 = w*a« % ? 

72. A boy bought a pearl for 1 cent, and afterward 
sold it for 75 cents : what ^ did he make ? W. He 
bought a diamond for f 1, and sold it for $38.50 : what 
was his gain ^ ? 

73. W. A boy bought 5 sleds at $2 each. He sold the 
fii-st for $3, the second for $4, the third for $4.50, the 
fourth for $5.20, and the fifth for $5.80: what was 
the ^ of profit on each ? What was his gain Jfc on 
the whole ? 

74. A book that cost $2.00 sold for $1.50 : what was 
the Jb of loss ? W, A book that cost $2.64 was sold 
for $2.40 : what was the rate ^ of loss ? 

75. 12J cents is what ^ of 50 cents ? W. Of $2 ? 
Of $23 ? 

76. 5 lbs. is what ^ of 10 lbs? W. Of 36 lbs? Of 
lOOlbs. or 1 cwt.? 

77- 2 ft. is what Jb of 3 ft., or 1 yard? Of 2 
yards? W. Of 6^ yards? 



WRITTEN EXERCISES. 



78. Bought a cow for $90, and sold her for $115 : 
what was the gain ^ ? 

79. If tea is bought for 70 cents, and is sold for 75 
cents, what is the gain Jfc ? 

80. Bought sugar for 11 J cents, and «»o\vi \\, i<at W 
cents: what was the gain Jb ? 
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81. All i^ent charged $37.50 for selling goods 
amounting to $1875 : what was his fi of comnii 

82. A man received $15 for collecting $20 : what ^ 
did he receive as commission ? Had he eoUeeted $82.50, 
what fn would he have received? 

83. An auctioneer charged $9J for selling goods 
worth $475 : what fo did he receive as commission ? 
What would have been his rate fo, if he had received 
930.87 J ? 

84. A lot of land coating $900 was sold for $855 : 
what was the loss fo ? 

85. A gi"ot;er houglit a lot of butter at 28J cts. ; but, 
finding it injured, he sold it for 21| cts. : what was 
the loss 56? 

86. A broker bought cotton at 16^ cts. a lb. and 
sold it for 17J cents : what was the gain fo ? 

87. What was the ^ of gain on each of the following 
articles, if bought and sold at the following prices? — 

Bought Initik locks nl 32 cents, and sold for 42 cents. 
" chesl locks at 44 cents, and sold for 48 cents. 
" liicU-sawB at S1.50, and .wild for S2.00. 
" liailsatOjceiilsalb. and sold forfljcenta. 

88. Received $17 for selling goods worth $510 : what 
was the rate of commission ? 

89. $16 was spent in repairing a wagon which cost 
$87. It was then sold for $126.60 : what was the rate 
^ of profit ? 

90. 320 bushels of potatoes were sold at 85 cents a 
bushel : what was the i-ate ^ of gain, if tliey cost 50 
cents a bushel ? 

91. Of 680 barrels of apples, 170 bbls. were found 
wortlileaa : what was tliu rate % ol \o*iT 



1 



PBRCENTAGE. 279 

92. Of a crop of 310 bushels of corn, 175 bushels 
were sold : what ^ was sold ? What ^ remained un- 
sold ? 

93. A farmer received 940 bushels of wheat ; he 
sold 141 bushels at 90 cents per bushel, 329 bushels 
at $1, and the remainder at $1.10: what ^ was sold 
at each price? How much did he receive for the 
wheat ? 

94. A man having 18 gallons of wine sold 4 gallons, 
2 qts. : what Jfc of the wine did he sell ? 

Suggestion. — Since like numbers only can be compared, bolh 
base and percentage must be reduced to the same denomlnatious. 

Anal. Steps. — (1.) 4 {laXU. 2 gte. = 18 gte. = P. 

(2. ) 18 [/«««. = 72 gte. = B, 
(3.) 18-^72=.25=25 %=& 

95. 4 lbs. 8 oz. is what ^b of 36 lbs. ? 

96. In a cask containing 96 1 lbs. of indigo, 7 J lbs. 
were damaged : what ^ of the indigo was injured ? 

^ 97. A contractor agreed to construct a mile of railroad- 
track, but left 8 rods unfinished : what ^ of the track 
was not completed ? He was to receive $2000 a mile : 
how much should be deducted from his bill? 

98. If I buy eggs for 25 cts. a doz., and sell them for 
60 cts. a doz., what is my rate Jb of gain ? If I sell at 30 
cts. ? At 75 cts. ? 

99. If eggs are bought at 25 cents a dozen, and sold 
at 20 cts., what ^b is lost? If sold at 12 J cts. ? At 6 J 
cents ? If given away ? 

100. An army of 12000 men lost 160 men by deser- 
tion : what was the rate ^ of loss ? What was the rate ^ 
remaiuing ? 
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101. An army went into battle with a muster-roll of 
7250 men. After the battle, there were only 4930: 
what was the loss 56 ? 

102. A real-estate agent sold a farm for $15750, and 
charged $393.75 for commission : what was the rate of 
brokerage ? 

PROPOSITION IV. 
12. — The rate and percentage given to find 

THE BASE. 

ORAL EXAMPLES. 

1. 12 is 5 ^ of what number? 

Analysis. — (a.) Since 12 is 5 % of some 

number, 1 % of that number = J of 12, and 

_, , , 100 % , or the number = 100 times i of 12, or 

Process (o). 240 ^ * 

12-r-5 X 100 = 240. (5.) Since 12 is the product of some number 

multiplied by .05, that product (12) divided by 
Process (6). ,05 will give the number multiplied, or base 

.05)12.00 required. 12 -r- .05 = 240. 

(c.) Since every .05 of the percentage re- 
quires a base of one unit, the whole percent- 
age, will require a base containing as many 
units as .05 are contained times in 12, or 240. 

2. 16 is 10 ^ of what number ? Is 20 ^ of what 
number ? Is 25 ^ of what number ? 

3. 8 is 4 ^ of what number ? 45 is 9 ^ of what 
number ? 24 is 66| ^ of what number ? 

4. If I sell goods at 4 ^ commission, and receive 
what amount have I sold ? 
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Analysis. — (a.) 4 % commission = $.04 
Process ia) ^" ®*^^ dollar's worth sold. Since 1 received 

«n4 — «i«ion ^'^ ®'^ ®*^^ dollar's worth sold, to receive 
»G0 -r- 5.04 - $1500. ^^ j ^^^^ ^^^^ ^^^^ ^^ ^^^^^ dollars' worth 

Process ih) ^ ^'^ ^^® contained times in $60, or $1500. 

(6.) Since $60 is 4 % of the amount sold; 
$60j4X 100= 1500. 1 e^ is ^ of $60, and 100 % is 100 times \ 

of $60, or $1500. 

5. A man selling his horse at 2 ^ profit gained $12 : 
what was the cost of the horse ? 

6. What did a horse cost, if, by selling at 20 ^ loss^ 
he loses $80 ? 

7. 36 sheep is 12 ^ of how many sheep ? 

Since the percentage is the product of the base and rate, it follows 
that the percentage divided by the rate must equal the base : hence 
the following 

Rule. — Divide the percentage by the rate per cent. 

p 
Formula. ^=B. 



DRILL CARD EXERCISES. — TABLE VIL 

Exercise XXVII.— A is B % of what number? 

XXVIIL — B is C % of what number? 

XXIX. — C is D % of what number? 



ORAL AND WRITTEN EXAMPLES. 

103. The annual rental of a house is $210, which is 
7 ^ of its present value : what is its value ? W. $210 
is 12 J ^ of its value in 1870 : what was its value at 
that time ? 

104. $60 is the amount received annually as interest 
on a sum of money loaned at 6 ^ : what is the amount 
loaned? W. $60 is the amount annually received on 
money loaned at 18 ^ : what is the amount loaned ? 
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105. I paid $20 for selling five car-loads of potatoes, 
which sum was 2 ^ of the amount for which they were 
sold: for how much were they sold? W. What were 
the net receipts after paying the expense of selling? 
The potatoes cost $925 : what was the net gain or loss? 
What was the Jb of gain or loss ? 

Note. — The expense of selling, as well as the amount paid for 
the iM)tatocs, must be included in the cost. 

Anal. Steps. — ( 1. ) $20 -h .02 = $1000 = amount received, 

(2.) $1000 — $20 = $980 = ne« receipts. 
(3.) $080 — $025 = $55 = Tiet yolit. 
(4.) $55-T-$045 = 5.8 + % = i7aln%. 

106. IF. Five bushels of apples is 5 Jfc of the quantity 
sold to Mr. McAfee, 10 Jfc of the quantity sold to Mr. 
Searle, 20 ^ of the quantity sold to Mr. Nellis, and 
25 JIf) of the quantity sold to Mr. Forbes : how many 
bushels were sold to each ? 

107. 24 is 6 ^ of what number? Is 8 Jb of what 
number? Is 1 Jb of what number? W. Is | Jb of 
what number ? Is § Jfc of what number ? 

108. 2.5 is 25 "jh of what number? Is 5 Jb of what 
number? W. Is 6^ Jb of what number? Is 1| jfc of 
what number? 

109. W. $42.30 is 42.3 ^ of what number? Is 
21.15 Jfc of what number? Is 33J ^ of what num- 
ber? 

110. $4.60 is 1 ^ of what number ? TT. Is J Jb of 
what number? Is 23 Jb of what number? Is 2^ Jb of 
what number ? 
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WRITTEN EXAMPLES. 

111. A man sold a horse for 20 ^ above cost, and 
thereby gained $33 : what did the horse cost ? 

112. A factor, whose commission was 3^ Jfc, received 
$105 for the sale of a consignment : what was its 
value ? 

113. The rent of a house is *812, whicli is 7 ^ of 
its value : what is the house worth ? 

114. By selling at 20 ^ advance, a merchant gained 
$368.76 : what was the cost of the goods sold ? 

115. 16§ Jb advance on a bill of goods gives the mer- 
chant a gain of $686: what was the cost of the 
goods? 

116. A grocer charging 8J f) advance on his butter 
gained $.03| per lb.: what was the cost of the 
butter ? 

117. A bar of soap lost 3.2 oz. in drying, which was 
6 Jfe of its weight : what did the bar weigh at first ? 

118. A cask of vinegar lost by leakage 3 galls. 2 qts., 
which was 5| Jb of its entire contents : how much did 
the cask contain at first ? 

119. The commission on the sale of a farm at 2| Jfe 
was $86 : what was the selling-price of the farm ? 

120. If a farmer sells his produce at a loss of 12 % 
and loses $68.40, what is its cost ? 

121. A man settling with his creditors at 62| Jfe, paid 
$3784 : what was his entire indebtedness ? 
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Pbocbss^ 

(a.) 80-T-125XHJ0=64. 
(6.) 80-=- 1^=04. 

Formula. 
A 



PROPOSITION V. 

13. The rate and the amount or differencr 

6 1 vex, to find the base. 

Problem. — What number increased by 25 ^ of 

itself equals 80 ? 

Analysis. — (a.) Since the required 
number is 100 % of itself, 80 is 100 % + 
25 %, or 125% of Uie number. If 80 is 125.' 
% of Uie number, 1 % of the number is 
^\l of 80, and 100 % is 100 times ^ of 
80, or 64 
(6.) 80 is the number increased by 25 % 
= B. of itself, or 1 + .25= 1.25 times the num- 

ber. If 80 fe 1.25 times the number, then 
80-^ 1.25 = 64^ the number required. 

Problem. — What number decreased by 25 Jfc of 

itself equals 60 ? 

Analysis. — (a ) Since the number is 
100 % of itself, CO is 100 % —25 %, or 75 
% of the number. If 60 is 75 % of the 
number, then \ % ot the number is ^ 

of 60, and 100 % is 100 times ^; or V^ 
of 00=80. 

(&■) 60 is the number decreased by 25 % 
= p, of itself, or 1 — .25 = .75 times the num- 

ber. If 60 is .75 times the number, then 
60 ~ 75 = the number, or 80. 

Hence the 

Rule. — Divide the amount by 1 PLUS the rate^ or the 
difference by 1 MINUS the rate. 



Proces*;. 

{a.) 60-^75X 100=80. 
(6.) 60-^. 75 = 80. 

Formula. 

D 
1 — R 



ORAL EXERCISES. 

1. Nine is 50 Jb more than what number ? 

2. 160 is 20 ^ less than what number ? 250 is 25 ^ 
more than what number? 

8. A ijumber dimimslied \>^ ^Q^ o^ itself is 140: 

t is the number ? 
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4. What number decreased by 10 f> of itself equals 
180? 

5. A man received $90 for a carriage, which was 60 ^ 
more than its cost : what was the cost of the carriage ? 

Process. Analysis. — At a profit of 50 %, every SI of 

S90 -7- $1.50 «= 60. the cost was sold for S1.50 ($1.00 + $.50). Since 

Formula. every $1.50 of the selling-price cost $1, the car- 

^ — n riage niiist liave cost as many dollars as $1.50 is 

1 + R ~ * contained times in $90, or $60. 

6. If I sell a watch for 180, and lose 20 Jo of the 
cost, what did the watch cost me ? 

Process. Analysis. —At a loss of 20 %, every $1 of 

$80-^.80 =$100. the cost was sold for SOcents ($1.00— $.20). Since 

Formula. every 80 cents of the soiling-price cost $1^ the 

D watch must have coi^t as many dollars as 80 

1 — li ~ **• cents is contained times in $80, or $100. 

DBILL CARD EXERCISES. — TABLE YU. 

Exercise XXX. — Wliat number increased by A % of itself equals B? 

XXXI. — Wliat number increased by B % of itself equals E? 

XXXII. — What number increased by (B + C) % of itself 

eciuals F ? 
XXXIIL —Wliat number decreased by A % of itself .equals B? 
XXXiV. — What number decreased by B % of itself equals E? 

WRITTEN EXERCISES. 

122. A boy sold a knife for 87^ cents, thereby gain- 
ing 25 56: what did the knife cost him? 

123. If, by selling a horse at $375 I gain 20 % what 
did the horse cost me ? 

124. My agent returned me §1287, retaining his com- 
mission of 2|«^ : what was the amount of the sale ? 

125. What is tlic cost price of cloth on which I 
make 8j ^ by seJJing it at 18.25^ 
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126. Sold a farm for f S420, which was 25 Jb more 
than it cost me : wluit was the cost ? 

127. The populatiou of a certain city has increased 
29 fa in lOyeais. It is now 29025: what was it 10 
years iigo ? 

128. Sold goods f'jr my correspondent, deducted 2J 
56 formy services, and sent him $3851.25: what did I 
receive for the goodr ? 

129. Bought coal at $7.50 per ton, which was 20 fo 
less than the market price : what waa the raarket-pnce ? 

130. If the price marked is 40 J& advance upon the 
cost, what is the cost of the following articles ? 

(i.) Vest patterns, marke-l 85.00- I (-1.) Overcoats, marked $24.50. 
(2.) Vesta, " 7,00. (5.) Umbrelliis. " 4.20. 

(3.) Broadcloth, per yd. ^50. I (tt.) Ci'avots, " 1.26. 

131. My flock of sheep has increased 250 Jfc, and now 
numbers 525: what was the original number? 

132. If I send $2199 to my agent, to be invested in 
cotton, after deducting his commission of 2 Jfe, how 
much can he invest forme? To how much will his 
commission amount ? 

AsAr.Ysis. — Since, for every 41 expended, the ^ent is to receive 
B,02, lie ciiTi purchase as many dnllnrs' worlli of cotton aa »l,02 
(»l-|-«.02) Is contained times Ln S24W, or S24.50; and the agent 
i-ecelvefl as many dollars aa lUe difference of 82499 and 82450, or W9. 

IfoTE. — The agent should reeeive commission only on the amount 
actually expended, and not on Ihc amimiit sent. 

133. I send cotton to the amount of $2500 to my 
agent for sale. How much should he send me after 
deducting his commission of 2 Jfc ? To hOw much did 

Jiia commissiou amount ? 
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Akaltsis. — Since,. for every dollar's wordi of cotton sold, ..the 
agent receives $.02, for selling $2500 he receives 2500 times $.02, or 
$50; and he should send me the difference of $2500 and $50, or $2450. 

Note. — In this transaction the agent should receive commission 
on the entire amount of cotton sold. 

134. How much flour, at $8 per barrel, can my agent 
purchase with my draft for $3250, after deducting his 
commission of 4 ^ ? 

135. A broker received $3936 to invest in stocks, 
after deducting his commission of 2J ^ : what amount 
should he invest ? 

136. A Boston merchant sent to his factor in Chicaga 
$1624.98 to invest in wheat, after deducting his com- 
mission of 4J Jb : how much did he invest ? How many 
bushels did he buy, at $1.25 per bushel? 

137. A merchant sold the following articles at the 
prices named, which was an advance of 33J ^ : 
what was the cost of each article ? 



(1.) 1 dress coat, $27.50. 
(2.) L sack coat, 17.38. 
(3.) 2 pairs pants, at 830. 
(4.) 2 vests, at 5.00. 



(5. ) i doz. cravats, at 50 cts. 
(6.) i ** boxes collars, at 40 cts. 
(7.) 1 " boxes cuffs, at 40 cts. 
(8.) 2 " shn-ts, at $3.50. 



138. What was the cost of the whole ? What did 
lie receive for the whole? What was his profit on the 
whole ? 

139. 150 is 100 f> more than what number ? Is 60 
^ more than what number ? Is 25 ^ more ? Is 1 J6 
>nore ? Is :J ^ more ? Is | ^' more ? 

140. Sold a farm for $3450, which was 3 f) more than 
it cost : wliat did it cost ? 

141. Sold a horse for $350, which was 16| f less than 
its value : what was its value ? 
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142. I sold my horse for $380, which was 95 f of its 
cost : what was the cost ? 

143. A boy sold a kiiife for 46 cents, which was 92 J6 
of its cost : what was its cost ? 

144. A man sold 45 bushels of potatoes, which waS 
75 56 of what he raised : how many did he raise ? 

145. A clerk spent |S8, which was 3.2 Jo of his salary : 
what was his salary ? 

146. 2 9fe of $5 is 8 Jfc of how many dollars ? 2 ^fe of 
f50 is 75 ^ of how many dollars ? 

147. A clerk spent 20 Jo of his monthly salary for 
board, 40 Jo for clothing, 7 Jo for books, and had $15.18 
left : what was his salary ? 

148. 64 of a crew deserted, 8 died, 64 Jo of the entire 
crew remained: what was the full number? 

149. A man who owned 70 Jfc of a vessel sold 25 J> of 
his share for $3500 : what was the \alue of the vessel ? 

150. A merchant sold goods to the amount of $42600, 
at a profit of 20 ^ : what did they cost him ? 

151. A boy sold chestnuts at 5 cents a gill, and made 
a profit of 150 Jo : what did they cost per peck? 

152. A market-woman sold peas at 13 cents a quart, 
and by so doing made a profit of 225 Jfe : what did they 
cost a bushel? 

153. A man sold sugar for 14 cents per pound, and 
lost 12.] Jo : what did it cost him ? 

154. Sold a cow for $42, which was 12^ Jo less than' 
her value : what was the cow worth? 

155. My income this year is $950, and is 5 Jfe less 
than it was last year : what was my income last year? 

156. A gentleman sold liis library of 350 volumes for 
$700, at a loss of 20 ^ : what was the average cost of ' 

^ach book? 
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Formulas. 

1. To find the percentage, base and rate 
being given: 

2. To find the amount or difference, 
base and rate being given: 

3. To find tlie rate per cent, base and ll__i> 
percentage l)eing given: B 

4. To find the base, rate and percentage J* = R 
being given: R 



BXR = P. 

(BX(1 + R) = A. 
IBX(1 — R) = D. 



5. To find tlie base, tlie rate and amount, 
or the rate and difference, being given : 



= B. 



1 + R 



MISCELLANEOUS PBOBLEMS. 

157. A broker sold a farm for $15000, and charged 
$300 : what was the rate of eominissioii ? 

158. An army went into battle liumbering 7200 men. 
After the battle, there were only 4600 : what was the 
loss Jfc ? 

159. A man bought all the resin in market at $2.25 
per bbl. ; he then advanced the price to $5 per barrel: 
what was the gain ^ ? 

160. A tailor bought a piece of cloth containing 65 
yards; it shrunk 1 yard : give the rate ^ of shrinkage. 

161. A broker negotiated a loan of $1500000 for a 
railroad company, and received $5625 as his brokerage : 
what 56 did he receive ? 

162. An imported book cost $12, and 20 Jo for duties: 
what was the entire cost ? 

163. The retail price of a book is $5 : I bought it for 
20 ^ less : what did I pay ? 

164. In a ship's cargo of 6600 bushels of wheat, 8^ ^ 
was spoiled by leakage : how many buslieU 'w^t^ ^4a.x^^3k.\ 
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1G5. My agent sells .a house for $2575, and charges 
4 Jo commission : what do I receive for the house after 
the agent deducts his commission ? 

166. What shall I ask for cloth costing $3.40, so as 
togain25 9fe? 

167. Bought railway shares at $120 : for how much 
must they be sohl so Jis to gain 8| 5"^ ? 

168. If hats cost $5.50, for how much must I sell 
them to gain 22 ^ ? 

169. If it costs $15 to make a sewing-machine, and it 
sells for 280 Jfe of its cost, what is the selling-price of 
the machine ? 

170. An army of 12000 men lost 160 men by deser- 
tion : wliat Jfc deserted ? What ^ remained ? 

171. A man having an income of $6580 spent 73 Jfc: 
what Jfe did he save ? 

172. Sold 60 barrels of flour, costing $5.87.| per bbl., 
at 20 ^ advance : what was the amount received ? 
What was the amount of gain ? 

173. Cloth marked at $5.75 per yard, being damaged, 
was sold at a loss of 20 ^ : what was the selling-price ? 
What was the loss per yard ? 

174. My broker sells for me 280 bushels of wheat, at 
$1.12^ per bushel : what should I receive, if he charges 
3| ^ commission ? 

175. A merchant failed, owing $5200. lie paid 35 
cents on the dollar : how much does he still owe ? 

176. A travelling agent sold goods amounting to 
$25675 in one year, at a commission of 15 Jfc : what 
amount should he return to the principal ? 

177. Bought a horse for $275, and a carriage for $230. 
Tlie horse I sold at a gain of 5 'jfe^ the carriage at a loss 
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of 5 ^ : what did I get for each ? Did I make, or lose, 
by the transaction, and how much ? 

178. Bought 376 bai-rels of apples for *760, and sold 
them so as to gain 28 ^ : what was the selling-price per 
bbl.? 

179. A merchant sold goods to the amount of $231.20, 
and then deducted 5 Jn for cash payment : what was the 
amount of cash received? 

180. A house which was insured to the amount of \ 
of its value was burned. Its value was $2400 : what jo 
did its owner lose ? How many dollars ? 

181. I bought 15 pieces of silk, each containing 15 
yds., for $270, and sold them at a gain of 33^ ^ : what was 
the selling-price per yard ? What was the total profit ? 

182. Bought 25 bbls. apples. On opening them, 8 Jfe 
proved worthless : how many were good ? 

183. A man owed $8341.25. He paid his creditors 
20 Jfe : what ^ was unpaid ? What amount did he pay ? 

184. A man having $4320, spent 30 ^ of it for a farm, 
20 ^ of it in building a house, and 12| f) of it in fences 
and impi-ovements : how much money had he remain- 
ing ? What Jb of his money did he spend ? What Jfe 
had he left? 

185. Two men engaged in the lumber trade, each with 
a capital of $3000. At the end of one year, one had 
made 28| Jo of his capital, and the other had made 33§ ^ 
of his capital : how much did one gain more than the 
other? What Jo did one gain more tlian the other? 
What was the average Jo of gain of both ? 

186. A father gave his two boys, Albert and Arthur, 
$5 each. At the end of a month, Albert had lost 7 ^/ 
of his money, and Arthur had gained 1 *jo o1\l\& \!CL«v\<e>j% 
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what amount did each then have ? How much moie 
did Arthur have than Albert ? 

187. I bought goods valued at $3458, at a discount of 
18 ^ from valuation, after which I obtained an additional 
dincount of 5 J^ on my bill for cash payment: how 
much cash must I pjiy ? 

188. At 25 Jfc profit, what must be the selling-price 
of each item in the following list of goods : — 

(1.) Calico cost 10 cts. per yd. 
(2.) Mu«Hii " 12 " " 
(3.) Merino "$1.20 " 

(4.) Sheeting " 8 " " 
(5.) Toweling ** 35 " " 
(0.) Silk " 1.75 " 



(7.) Gents' hose cost ao cts. p. pr. 
(8.) Gloves " 88 " " 

(0.) Handk'ch*fe" 32 " " 

(10.) Collars (paper) 18 '« box. 

(11.) Collars (lin.) $2.20 doz. 

(12.) Crarats 371'* each. 



189. A boy received a recitation-mark of 4 on Mon- 
day, of 3 ou Tuesday, of 3 on Wednesday, of 5 on 
Thursday, and of zero on Friday : what was his average 
for the week of five days ? 

PROCESS. 

(1.) 4 + 3 + 3 + 5 + = 15 total marks. 
(2.) 15-r-5 (No. days) =3 average. 

100. On Mondfvy there were 33 pupils in attendance 
at H(;li()()l ; on Tuesday, 23; ou AVednesday, 39; ou Thui-s- 
day, 3r); aud ou Friday, 30 : what was the average daily 
atteu(lau(;o for the week? 

101. The average standing of a pupil for the week is 
3: what is the per cent, if marked on a scale of 5? 

102. The total number of marks received by Laura 
in geography for the month (20 days) is 72. She was 
excused two days for absence: what is her average? 
What is her per cent for the month, if marked on the 
fl^alo of 6? If marked ou the scale of 10? 
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193. Charles has attended 65 days during a term of 
3 months (60 days) : what is the per cent of his attend- 
iince ? 

194. In a school of 40 pupils, the average daily attend 
ance was 35 : wliat was the per cent of attendance ? 

195. A man bought 3 barrels of sugar, at $25 per 
barrel. He sold it so as to gain 25 ^ on cost : how much 
did he gain ? 

196. A grocer gained 13 ^ on a box of tea that cost 
him f 39, and 33 Jfc on a bag of coffee that cost him 112 2 
how much did he gain on both? 

197. I had $830 in my purse. I gave Henry 7 % 
John 9 % and Mary 11 ^ of it : what ^ did I give 
dwiiy ? How many dollars did I give to each ? How 
many dollars did I have left ? 

198. I lost 3 9E> on a barrel of sugar costing $43, and 
gjiined 8 ^ on a barrel costing $33 : did I make, or lose, 
on the transa(;tion, and how much ? What Jo ? 

199. 12.1 ^ of 360 ft. is 2| ^ of how many feet? 

200. A man sold 25 ^ of 800 bushels of potatoes. 
The remainder was 20 Jfc of his entire crop : what was 
his crop ? 

201. 5 of 64 is 5 ^ of what number? 

202. .75 c f 64 is I ^ of what number ? 
203 75 Jfc of 64 is .05 of what number? 

204. 8 tnncs 25 is 3 ^ of what number? 

205. .03 of 25 is 3 times what number? 
200. 8 Jfe of 25 is .03 of what number? 

207. The amount is 1500, the rate is 25 ^: what is 
the base? The base is 625, the rate 4 J Jfc : what is the 
amount ? The percentage ? The difference ? 

208. The ilifference is 742, t\\e xvxt^ \^ ?>Q ^\ NNVi^\.\^ 
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the base? The base b 840, ihe difference is 714: wliat 
ie the rate ? What is the percentage? 



[Tlie following problems are iiiieiiJeil for culvsnced classes who 
wisli to reTiew by a aliorl and coinprebensive course in iinalysl». 
They may be oiiiitteil (at Ibe teaclier'a opUoa) by regular claases, 
until a fljiHl review of tbe subject.] 

209. A farm contained 363 A. 126 rods. 20 ^fc is wood- 
land, 10 Jfc is piisture, and the rest cultivated : how niucli 
land is there of each kind? 

210. A merchant bought 475 bales of cotton for 
»71250. He sold 40 f of it at -ft210 per bale, 20 Jfc of it 
at $180 per bale, and the remainder at cost; how much 
did he gain ? 

211. If a cask contamingj 36 gallons loses 5 gallons 1^ 
qts. by leakage, what is the Jb loss ? 

212. A broker sells a farm for $9750, and returns to 
the owner $9311.25 : what is the rate of brokerage? 

213. If a coal mine is sold for \ of what it is worth, 
what is the gain Jfc of the buyer? 

214. A grocer sold tea for 112^ 'ja of its cost, and 
gained 25 cts. per lb: what was the cost? 

215. My factor receives S7389.90 to invest in wheat, 
at 3^ Jfc commission : how many bushels can he buy, 
at $1.50 per bushel? 

216. If I send a broker $2583, how many barrels of 
flour, at $12 a barrel, can he purchase, his coomufision 
being 5 ?&? 

217. A nterchitiit sent his Southern agent a draft for 
$17630 to invest iu cotton, at 16^ cts. per lb., after 
deducting his conimiMwion of 2^ Jb: how much cottou 
did the bwker purcli;iae't 
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218. A commission merchant was allowed 10 Jfc on 
sales, he paying all expenses. On an invoice which sold 
for f 8500, his expenses were $37.50 for storage, if52.50 
for cartage, and $80 for advertising : what was his net 
commission ? 

219. My factor, whose commission is 5 % sends me 
$5250.27: what was the amount of his sales? 

220. A farmer harvested 2600 bu. of wheat. He 
sold 25 f at $1.12 per bu., 30 f at $1.15, 15 fo at $1.25, 
and the remainder at $1 : what did he receive for his 
wheat ? 

221. A dry-goods merchant bought 150 yds. of flannel 
for $60 : by accident 45 yds. were destroyed. He sold 
the remainder at $0.52 per yd : what ^ did he lose ? 

222. A man who owned 70 ^ of a vessel sold 40 ^ of 
his share for $3500 : what was the value of his share ? 
What was the value of the vessel? 

223. How much must I remit my factor, commission 
included, that he may purchase for me 3500 yds. muslin, 
at 8 J cts. per yd., his commission being 2J Jfe? 

224. My correspondent makes sales on my account 
amounting to $12350: how much does he place to my 
credit if his commission is 5| ^? 

225. A man bought a house and lot for $4500. Paid 
$375.50 for repairs, $360 for painting, and 2 Jfe on first 
cost for taxes : for what sum must he sell it to gain 15 ^ 
on his whole investment? 

226. A man bought 95 yds. of silk for $190. 15 yds. 
were unsalable ; and he disposed of the rest at 15 Jfe ad- 
Vance on first cost per yard : how much did he lose ? 

227. How much shall I remit my broker, that he may 
purchase 5000 barrels of flour at $8.50 ^ex \i«irc^.^^<3^- 
''"- him 3 ^ commission^ and $315 £ox iTeY^YXj"^. 
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228. How many barrels can the broker buy on ray 
order, with the same commission and allowance for 
freight, if I send him a draft for $7143 ? 

229. If in selling cloth at f 8.40 per yard, the gain is 
40 ^ ; what will be the gain if I sell it at *7.20 ? What 
will be the gain ^ ? 

230. I sold my potatoes at f 0.87 ^^ per bushel, and 
lost 4^ ^ : what ought I to have received to realize a 
profit of 14f Jfe ? ' 

231. If I sell a mowing-machine for f 88, and gain 
10 Jfe, would I gain, or lose, by selling at $75, and what 

232. A man bought a horse for $320, which was 20 f 
less than his real value, and sold him for 30 Jfe more than 
his real value : how much did he receive for the horse? 

233. If I mark cloth costing $0.44 per yard at an 
advance of 25 % what will it cost a customer whom 
I allow a discount of 20 Jfe from the marked price ? 

234. If I ask 10 ^ advance on cost for my coal, and 
sell it at 10 ^ reduction from asking-price, do I gain, or 
lose, and what f) ? 

235. If I fall 20 ^ from my asking-price, which is 
30 ^ advance on cost, what ^ will 1 gain ? 

236. If I fall 10 f, from my asking-price, which is 
30 ^ advance on cost, what ^ will I gain ? 

237. What ^ of the vfilue of a case of goods shall be 
my asking-price, that I may fall 10 ^, and still gain 17 ^ ? 

238. A merchant sold two coats for $25 each : on one 
he gained 20 ^, on the other he lost 20 Jfe : did he gain, 
or lose, and how much ? 

239. A commission merchant sold 2800 yds. of cloth 
at $1.20. naid P^ "" '^'^ ''or insurance, *39.8b for freight, 
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and charged 2| ^ commission for the sale : what amount 
did he deduct from the receipts? 

240. An agent tries to collect a bill of $376; he 
finally consents to settle for 90 Jfe : what is his commission 
at 5.] fl 

241. A merchant shipping 42390 bush, grain lost \ 
of the cargo by the wreck of a vessel : what Jfe shall he 
direct his agent to advance on the cost-price of the 
remainder, that he may lose nothing ? 

242. Sold goods damaged by fire at 40 Jo below 
marked price, and lost 10 Jfe of the cost-price. My loss 
was $1200 : what was the marked value of my goods ? 
What was the cost-price? 

243. Bought 85 bales of wool at $36 per bale ; found 
5 bales so damaged that I sold them at 15 Jo discount. 
How must I sell the rest per bale to make 20 Jo on my 
purchase ? 

244. The retail price of an encyclopaedia w^is $5.50 
per volume. The bookseller bought at 40 Jfe discount, 
and sold at 40 Jo profit : what was his selling-price ? 

245. A merchant bought 25 bags of coffee at 20 Jo 
discount from net price, and sold it for $30.75 per bag, 
which was 25 Jo more than he paid : what was the net 
price ? 

246. A, owning 45 Jfe of a coal mine, has an income 
of $3600: what is B's income, who owns 36 Jfc? What 
is the value of the mine, if the earnings are 16 Jo of the 
cost of the mine ? 

247. A factor bought goods Vii \ Jo commission ; paid 
$750 for expenses, and sent a bill for $23343.75 : what 
was the amount of the purchase ? 

248. How shall I direct my ageut to ^^\V ^^-'^Vsjl^ 
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machines for me wliicli cost #20, so tliat I may net 
128 Jfc profit when liis commission is 5 ^ ? 

249. A dislionest dealer pi*etcntled to sell his sugar 
at cost, but so arranged liis scales, that 14 oz. of sugar 
balanced a pound-weight : what J6 profit did he make? 

260. Bought a bale of silk costing 13.50 per yard 
for 9224. Finding 4 yds. damaged, I want to sell the 
rest so as to make 25 jh : what shall I ask per yard ? 

251. A merchant bought the following bill of goods:— 

1 case prints, 350 yds. @ $0.08. i25 doz. bandk'ch'fs, (^ S3 00 p. doz. 
3 rolls carpet, ea. 80 '' ® .84. .3 bales ticking, ea. .53 yds. @ SCld 
8 pieces silk, ''35*' (^ 1.50. 5 pieces sheeting, ca. 33 yds. @ 9c. 

for what did he sell the whole bill, if he charged 12} ^ 
advance ? 

STOCKS. 

14* A Company is an association of persons foi 
the transaction of business. It is either incorporated, 
or unincorporated. 

15. A Corporation is a company authorized by 
law to act as an individual. 

It can sue and be sued, hold real estate, &c., the same as a man. 

A Charter is an act of the legislatui-e creating a corporation, and 
defining Its powers and obligations. 

16. Stocky or Joint Stock, is the capital or 
money invested to carry on the business of a corpora- 
tion. 

The stock of bank, insurance, and railroad companies, is nsually 
divided into nnARES of SlOO each. The stock of incorporated manu- 
facturing companies varies in the value of its shares. The par value 
of a share is $100, unless otherwise mentioned* 
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1. A Certificate of Stock or Scrip is tho cortificate Issued by 

the company to each stockholder, to sliow that he owds one or more 
sliares of stock. 

Certificates are issued for single shares, or for any number of 
shares. 

2. The Par Value is the vahie named in the certificate. 
o. The Market Value of a stock is the price it sells for. 

Stock is at par when the selling-price is the same as the par ralue. 

Stock is at pi'emium, or above par, when it sells for more than its 
par value. 

Stock is at discount, or belcio par, when it sells less than its par 
value. 

4. Stock Jobbing is the business of buynig and selling stocks. 

5. A Stockbroker is one whose business is the buying and selling 
of stocks, either for himself or for another. 

6. An Assessment is a certain tax made by the company on 
each share, to cover losses. 

17* A partnership, ovfirm^ is a union of two or 
more persons in business, acting without incorporation. 

Tlie PAR VALUE in stocks is the base of percentage ; 
and all premiums, discounts, brokerages, dividends, and 
assessments are computed at a certain per cent of the 

PAR VALUE. 



DRILL CARD EXERCISES. — TABLE VIL 

Exercise I. — Find the value of B shares of R.R. stock at 100 + A. 
II. — Find the value of B shares of R.R stock at 100 — A. 



WRITTEN EXERCISES. 

252. Tlie stock of the Farmer's National Bank is 
worth 127 : what is the value of 10 shares? 37 shares? 
137 shares? 

253. Howard Savings stock is selling at 97|: what 
ore 75 shares worth ? 

254. I order my broker to purc\ia&^ ^^ ^^x^^^X* 
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Central Railroad $(tock, quoted at lOS : what is his bill 
for brokerage at ^ ^ ? What do the shares eost me ? 

Note. — Brokerage on par value. 

255. Southern Michigan is quoted at 103 : what will 
42 shares cost ? 130 sliares ? 

Note. — These stocks arc given as quoted in tlie newspapers: thoy 
may be understood to be railroad stocks, unless otherwise stated. 

256. New Jersey Central is quoted at 105 : what will 
12 shares cost? 50 shares? 

257. New York Central is quoted at 103 : what will 
10 shares cost? 50 shares? 

258. Rock Island is quoted at 108| : what will 8 
shares cost, with brokerage at ^ ^ ? 

259. What is obtained for 28 shares Atlantic and 
Great Western, at 128|, after deducting brokerage at 

260. Bought 85 shares M. & E. R.R. at 91 1, and sold 
it at 102.] : how much do I make, pajung J brokerage 
each way; i.e., on each transaction? 

261. Find the cost of 30 shares Northern Pacific at 
104, brokerage J ^. 

262. IIow many shares Illinois Central at 97J can I 
buy for 12346, brokerage \^? 

263. The Iron Hill Mining Company issued stock at 
a par value of $25. It was sold at $22^ per share : 
what ^ loss was that to the company? 

264. A man sold 40 shares of mining stock at 8 Jb 
discount, and realized $1840 : what is the par value of 
a share ? 

265. Bought 21 shares First National Bank stock at 
95, and sold it at 104 : what do I gain, brokerage | both 
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266. A company- which has a capital of $480000 has 
earned $29540 net in six months : it has declared a semi- 
annual dividend of 5 % and has reserved the remainder 
for surplus. What is the surplus ? What is the divi- 
dend on 25 shares ? 

267. A company which has a capital of $500000 has 
paid $103.50 as a dividend on 23 shares, and has reserved 
as a surplus $14265 : what were the net earnings ? 

268. A company has a capital of $250000: its ex- 
penses are 85 Jfe of its gross earnings : it has reserved 
$4355, and has paid a dividend of 7 % What were its 
gross earnings ? 

269. A company which has a capital of $280000 has 
lost during the year $25386.50 more than it has earned : 
what per cent of assessment, avoiding fractions, must 
he laid to cover the deficiency ? and what surplus will 
the assessment yield ? 

Note. — An assessment which would exactly pay the deficit would 
be laid at a very inconvenient fractional rate. The lowest rate, 
expressed without fractions, which will cover the deficit, will pay 
something more. 

270. The capital stock of a railway company is 
$1250000 : what per cent of installment must be called 
to buy the iron for a track 50 miles long, if each 
rail weighs 60 lbs. to the yard, and costs $55 per ton ? 

271. Bought 95 shares at 105^-, brokerage \ ; received 
a dividend of 5^ ^ ; sold at 103J, brokerage \. What 
per cent did I make on my investment ? 

272. Bought 100 shares at 37| ; paid 3 assessments 
of 15 fo each ; sold at 80. What did I lose ? 

273. Bought 216 shares Eureka Mining Company at 
116 ; 81 shares Western Union Telegra\i\\ \x\i ^Q \ ^^- 
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changed at the same prices for Roek Island at 108, and 
yuld the Roek Isliiiid at 115 ; what was made by the 
transaction ? 

274. A ferry company makes an assessment of 3J Jt 
for repairs. How much must a stockholder pay who 
owns 13 shares ? 

275. When railroad stock is quoted at 85^, how 
many shai'es can he bought for $6020, after paying | f 

^^ brokerage ? 

^ft 276. Sold 20 shares of bank stock at 110, and in- 

^^P vested the money in cottnn at 20 cts. per pound : how ' 
^" many pounds can I buy, after paying | f) broker^e for 
selling stock, and 2 Jb for buying the cotton ? 

277. If gold is worth 15 Jfc premium, how much cm^ 
reucy will buy il25 of gold ? 

Suggestion. — $1 gold = J1.15 currency: S12j gol(l=(?) ciir- 

278. Gold is selling at $1.10 currency. How much 
gold will $1 eiureney buy? $50 currency ? 

279. Sold 30 bales of cotton, averaging 565 lbs, eachi 
at 20 cents per pound, and purchased railniad stock at 
90, which I afterward sold at par. I then invested the 
money in school bonds ($100 each), at 95. How many 
bonds could I buy, after deducting the commission of 
5 56 foi- selling the cotton, and | Jb for each trausactioa 
in buying and selling the bonds and stock ? 

280. Bought 20 school-district bonds ($100 each), at 
90, and immediately sold them for 95 ; with the money 
I bought corn at 50 cts. per bushel. Paid 

^ $150 freight and charges, and lost 2 ^ by shrinkage. I 

B then sold it at an advance of 15 cents per bushel. Did 

W I make, or lose, and how mvich? What Jt? 
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INSURANCE. 

18. Insurance is a contract made by a c<mipaiiy 
to pay a certain sum of money in case of loss or dam- 
age of a specified character. * 

1. Insurance is of several kinds ; viz., 

(I.) Jiisumiice against Vm» of property. 
(2.) liisiirauce agaiust acdLdeut 
(3.) Insurance against lo^ of health. 
(4.) liiBuraueo Hgahist loss of life. 

2. Fire Insurance is insurance against loss of houses, merchan- 
dise, <&c., by fire. 

3. Marine Insurance secures payment for damage to vessels 
and cargoes, for loss or injury by storm, fire, or accident. Insurance 
on a ressel is usually called hull insurance, and that upon the mer- 
chandise carried is called cargo insurance. 

19m A Policy is the written contract of insurance. 

20. An Insurer^ or Underwriter, is the party 
agreeing to pay the sum insured in case of loss or 
damage. 

1. The Insurer is generally a joint^stock company, called an 
MSiirance company. 

2. A Mutual Insurance Company is one in which all the 

policy-holders share equally in the profits and losses. 

3. Tlio Policy-Holder, or Insured, is the pei-son who is to 
receive the money in case of loss. 

4. The Premium is the sum of money paid to the insurer, in con- 
sideration of which he agrees to pay the sum insured, or make good 
the loss or damage sustained by the insured. The premium is esti- 
mated at a certain per cent of the sum insured. 



and- Marine Insuranoe are generally not taken ou more thau three- 
fourUia of the value of the property insured. 

EQUIVALENTS. 

Amount insured = B. 
Premium = P. 

Rate per cent = R. 



♦ Tbe amount to be mf.iirncd in case of loss la also caWe*V iivsurauce. 
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^B 1. What is the premium on iSOOO «t 1 )6? At 8 ;(? 
■ W. At 11^? 

^^H Analvsis. — (n.) Since the premium on 

^1 rnncEss *' <" 'i % = »-0'i. "" »3«» i"^ " 3«» """-* 

^H S.011. or 3:]7.50. 

^H S;W0)X.OIJ-S37.50. ,j_, gj„p^ IJ % =.01J, IJ ^ of $3000= 

^H .Oli of S3000, ur £17.50. 

^^V NoTB TO THE PupiL. — In Solving the following examptes, aa well 

^^^ tut [lime ill all other casea of percentage, fii'st detei'inine from the 

eonilili'mi of the questioi) tlie eaaentiat iiumbcra contained in it, riiiI 

their aritlimetical relation, fmlupenilently of any rule or fonuuU. 

Give a eoiii-ise and correct golution, afta- mlucli, the application of a 

rule or fonniiia will be of advantage. 

2. Insured my furniture for $800 at 2 Jfe : give tlie 
premium. W. At2^5fc: give the premium. 

8. IiiMured a cargo of wheat for $600 at J J&: wliat 
was tlie premium? W, At | 5&? 

4. Paid $10 for insuratice at 1 Jfc ; what was the sum 
insured? W. Paid $50 for insurance at l^Jfc: what 
\ras the sum insured ? 

5. The premium is $5, tlie rate is 2 '^ : wliat is tliB 
Bum insured? W. The premium is $625, the rate la 
1^ Jfc: what is the sum insured? 

6. Paid $2 for insuring $100: what was the rate? 
W. Paid 4112.50 for insuring $1000: what was tlie 
rate? 

7. Paid $5 for insuring $250: what was the rate? 
W. Paid 41200 for insuring igSOOOO: what was the 
rate ? 
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8. W. Insured my house for $6500, furniture for 
$1200, library for $800, and farm-buildings for $3000: 
what was the premium at IJ ^? 

9. What is the premium for insuring a steam-mill 
for $7500 at 1 9fc ? W. At2| ^? 

10. What is the premium on | of $100 at 1 ^ ? W, 
I of $634 at 2^ Jb? 

WRrrTEN EXEUCISBS. 

11. A merchant insured 8000 barrels of pork, worth 
$15.50 a barrel, for | of its value, at 1^ Jfe : what was the 
premium ? 

12. Paid $40 for insuring $500 for two years : what 
was the annual rate ? Paid $375 for insuring $5000 for 
5 years : what was the annual rate ? 

13. I insured my factory, worth $30000, for | of 
its value, at an annual premium of IJ ^: at the end 
of three years it was burned. What did I lose ? 
What was the net loss of the insurance company ? 

ANALYTICAL STEPS. 

(1. ) $30000 X } = $22500 = amount insured. 

(2.) $22500 X .Oli = $337,50 = annual premium, 

(3.) $337,50 X 3 = $1012.50 = am«. of premium paid in 3 years. 

(4.) $30000— $22500 =$7500 = my losfi on the property, 

(5. ) $7500 + $1012..50 = $8512.50 = my total loss, including premium. 

(6.) $22500 — $1012.50 = $21487. 50 = toss of ins^irance company. 

"Rexxew, — Give the equivalents of cost price. (7.) Selling-price. Gain or loss 
Rate percent. Wliat is commission? (8.) What is a factor? A broker? An 
agent ? A consignment ? Who is the consignor? Consignee ? Define net pro- 
ceeds. What is an account sales ? Give the formula for finding the percentage 
when the base and rate are given. (9.) For finding the amount when the base and 
rate are given. (10.) For finding the difference. For finding the rate when tlie 
base and percentage are given. (11.) For finding the base when rate and percent- 
age are given. (12.) For finding the base when rate and amount are given. (1.3.) 
When rate and difference are given. What is a com\»awy ? (\A.^ X catvcvkv.\Xo(w*1 vyo^ 
A csbarter? A cettWcate ot stock? (16.) What is par va\v\«»? ^\%cY!&\rN9^>aA*t 
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14. t insured the contents ol' my store, valued at 

J1I2OOO, for I of ita v^liie, at J % Wliut was the pi'e- 
miura paid ? 

15. WliJtt will l>e my loss, iueludiiig premium, if tlie 
above-meutioued good.-* are ali destroyed ? 

16. Wliat will be tlie loss to the iusui'aiice company, 
deducting the amount of premium received by them? 

17. A merchant insures $15000 for 1| % *5000 foi 
2 % $5000 for 1 j J6 : what amount of premium does lie 
pay 00 the whole property ? What fa premiiuu does lie 
pay on tlie whole property ? 

18. A merchant insured hia stock of goods for $8000 
at 2 ^ premium ; being injured by fire, his loss waa 
estimated at ^000 : what was the uet loss of the insu- 
rance company ? 

Partial Lo9be:9. — Wlien th.e amount of property covered- by a 
policy is only pa^rLi ally destroyed or injured, tlic insurance cuiupaiiy 
pays for tlie actual loss only. 

19. A farmer insured his buildings, valued at 44000, 
for I of their value, at 2 ^ : they were injured by fiie 
to the amount of $3000. What did the farmer lose, 
including bis premium? What waa the net loss of 
the company ? 

20. What amount of insurance can be effected on a 
house, at 1^ J6 premium, for $54? 

Analysih. — Since every i\ cts. will procure »1 insurance, 854 
will procure as many dollara' iuauraiice as l^ eta. are conlained times 
in S54, or S:!000. 

21. What amount of insurance can I secure on my 
library, at 2J % for «9 ? For $13.50 ? 

22. Insured my bousu iuv \ ^-A ^1^ valwe, at ^ 
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fciid paid |fl50: what was the amount of insurance? 
What was the value of the house ? 

23. A ifterchant insured his goods for §7500 at IJ Jb. 
His goods being destroyed by fire, what was the actual 
loss to the insuran<je company ? 

LIFE INSURANCE. 

21» Life Insurance is a contract made with a 
company, by which it agrees to pay to some person named 
a certain sum of money on the death of the insured, or 
when he h;is reached a specified age. 

1. When the money is paid at the death of the insured, the con- 
tract is called a life policy, 

2. When the mdiiey is paid at a specified age, or at the death of the 
insured if he dies before that age, the contract is called an endowment 
policy, 

3. Wlicn the preinfum is to be paid annually during life, it is called 
a continued premium life policy, 

4. When the payment of the annua) premium ceases at the end of 
ten years, five years, or one year, it is called a ten, five, or single pay- 
ment policy, 

5. The premium is computed at a certain rate per $1000 insured, 
varying with the age of the insured at (he date of issuing the policy. 

22. A Mutual Idfe Assftranee Company is 

one in which the profits are divided among the policy- 
holders, and are either applied to increase the sum 
insured, or to lessen the annual payment. 

WRITTEN EXAMPLES. 

1. At the age of 26, I insure my life for flOOOO, at 
the rate of $20.40 per tl 000, payable quarterly : what is 
the amount of each quarterly payment? 

2. A man aged 30 takes a continued pT^rnvvrKi ^cX\Ki^ 
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for *3000, at 822.70 per $1000. He lives 20 years after 
inBurmg : what will hia heira receive more than was 
paitl? 

3. A man takes out an endowment policy for $5000, 
payable in ten yeary, wi tJi annual payments at the rute 
of *104.75 per *1000 : Iiow much does he pay more thaii 
he receives? 

4. A man insured his life on the endowment plan for 
98000 for 10yeaw,ut tH03.70 per*1000. He died after 
being insured for 4 years. How much would have beeu 
saved had he taken out a life-policy, with annual pay^ 
menta of $26.38 per *1000? 

5. A lady aged 40 insures for $5000, at $82 per 
ItlOOO. After aix years, the dividends reduce all fur- 
ther pi-eniiums one-half. How much will she have 
paid in premiums at the age of 70 ' 



23. A Tax is a certain sum of money assessed upon 
individuals, or their property, for any public or general- 
purpose. Taxes are either direct or indirect. 

1. When a ct^rtaln sum, or rate p«r cent, [a assessed upon Indl- 
TlduaJs, or on Iheir rcaJ or personal property, iL is called a street tat, 

2, Wlien a lax Is levied upon merchandise, as in the case of inano- 
facturera' or importers' duties, or licenses, or pennlls. It, being added 
la the cost of Hie goods, and ttiU9 ultimately paid by the pitrcfauer, i» 
Balled an Indirect tar. 

3, A tax levied directly upon persons, >vitiioLit regard to property) 
Is called a poll lax. 

4. All kinds of immovable property, such as lands, buildings, ic, 
are known a.% real estate. 

6, All movable property, sLicli as furniture, merchaudiso, cottll 
notes, money, books, &c., are kuowu aa personitl jmiperlt/. 
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0. An Assessor is a person appointed by proper authority, ur 
elected by the people, whose duty it is to make a list of ail the prop- 
erty in a special district, witli the names of the several owners, and 
to affix to all property a taxable value. Such a list is called an atstiesS' 
ment roll, 

7. A Collector is a person appointed by law to receive the taxes. 

24» The Tax Rate is the rate per cent levied on 
the assessed valuation of the property. 

EQUIVALENTS. 

Total property = B. 

Tax or amount to be raised = P. 
Tax rate = R. 

WRITTEN EXAMPLES. 

In a certain village the sura of $12202.50 is to be 
raised by tax for the erection of a school-building. Tlie 
valuation of taxable property, as shown by assessment 
roll, is $800000, and there are 225 polls to be assessed 90 
cts. each. What will be the tax of Clarence Thompson^ 
whose property is valued at f3426, and who pays for 1 
poll? 

ANALYTICAL STEPS. 

1. Find the amount raised by jmlltax, 

(S0.90 X 225 = $21)2.50.) 

2. Find the amount to be raised on the property, 

($12202.50 — $202.50 = $12000. ) 

3. Find the wnount to be assessed on $1, or the rate %» 

($12000 ^800000 = $0,015, or 1.5 %.) 

4. Find the amount of tax on Mr, Thompson\s property* 

($0,015X3426 = $51.39.) 

5. Find the total amount of Mr. Thorn pf(on\H tax, 

($51.39 + $.90 = $52.29.) 



310 



PERCENTAGE. 



Having found the tax on $1, or the Rate of Titx, as 
above, assessors avoid labor by constructing a table as 
follows, the rate being 1\ f>: — 



Property. 


Tax. 


Property. 


Tax. ! 

1 


1 
Property. 

1 


Tax. 


Property. 


Tax. 


$1 


$.0125 


$10 


$.125 


J $100 


$1.25 


$1000 


$12Jfl 


2 


.025 


20 


.25 


200 


2JH) 


2000 


2500 


3 


.0375 


30 


.375 


300 


3.75 


3000 


37.50 


4 


.05 


40 


.50 


400 


5.00 


4000 


50.00 


5 


.0625 


50 


.625 


500 


6.25 


5000 


eiM 


G 


.075 


60 


.75 


600 


7.50 


6600 


75.00 


7 


.0875 


70 


.875 


700 


8.75 


7000 


87.50 


8 


.10 


80 


1.00 


800 


10.00 


8000 


100 00 


9 


.1125 


90 


1.125 

1 


poo 


llJiS 

t 
• 


9000 


112J» 



1. By the table, what is the tax on $8600 of real 
estate, and #3785 of personal property ? 



PROCESS. 



(1.) 


(2.) 


$8000 


$9000 prop. — $112.50 tax. 


3785 


3000 ** = 37.50 " 


fti2:^5 


300 " — 3.75 " 




80 " — 1.00 " 




5 " — .0025" 



$12385 prop. = $154.81 tax. 

2. A. owns $8700 real estate, assessed at | of its value, 
and $1258 assessed pei-sonal property : what is his tax 
by the above table, including 1 poll at 1.25? 

3. The amount to be raised by tax in a certain town 
is $14000. The real estate of the town is assessed at 
$678000 ; and the personal property at $122000. What 
is the tax of Mr. C. Brown, whose property is. valued at 
$4860 ? Of Mr. W. T. Cavenaugh, whose property k 
valued at $2800 ? Of Mr. McFadden, whose property 
is rained at $11600? 



PERCENTAGE. 811 

4. A sclioolI)ou8c is to be built, at an expense of 
#8400. The money is to be raised by tax upon property 
valued at %700000. What will be the rate of taxation 
to cover the cost of the schoolhouse and the collector s 
commission of 4 Jfc ? 

5. The expense of erecting the county buildings at 
Marion Centre was #4250 : this was raised upon the 
assessed valuation of the county of 4| mills on a dollar. 
The collector's commission was 6 ^ : what was the 
valuation of the property ? 

6. A tax of 1^17250 is to be assessed upon a town. The 
real estate is valued at $850000, and the personal prop- 
erty at *250000. There are 500 polls, each of which is 
taxed $1.50 : what is the tax on $1, or the rate of taxa- 
tion ? Construct a table. 

7. What is B's. tax (by the table), whose property is 
valued at $9864, and who pays for one poll ? 

8. To how much will the tax of a person amount, 
whose property is assessed at $12500, if he pays 1^ Jb 
town tax, 1^ mills school tax, and| ^ State tax? 

CUSTOM-HOUSE BUSINESS. 

2S0 Customs, or Duties, are taxes laid by gov 
ernment upon imported goods, and upon the tonnage of 
vessels. 

1. Tonnage is a tax levied upon vessels, according to their ca- 
pacity, for the privilege of coming into a port of entry. 

2. A Custom-House is a building occupied by government 
officers appointed to collect the duties, and register Uie entry and 
clearance of vessels. 

3. A P<Nrt of Entry is a seaport at which a custom-house it 
established. 



I 



"812 PERCENTAGE. 

4. A Collector of the Port U Lho officer charged by g( 
merit with the duty of overeeeing the collections of customB, and tin 
entry ami clepartiire of vessels engaged in foreign trade. 

5. A Tariff is a schedule fixed bj Aet of Congress, showing tl* 
rates of duties on nil goods Imported. 

0. A Clearance Is a paper given to the moEtur of a vessel lif tlie 
collector of the port, certifying that the owners of the veesal iiave 
complied with the laws regulating foreign trade. 

7. A Manifest is an invoice of the goods fonning the ihlp'i 
cai^. 

26. A Specific Dut// is a definite sum fixed upon 
each item of merchandise, without reference to its cost; 
as, 40 cts. per gallon, 8 eta, per pound, &G. 

27. An Ad Valoretn Duty is estimated at^cei^ 
tain per cent upon the vahie of each article as shown by 
the manifest. 

Before assessing specific duties, certain allowances 
are made ; as, 

1. Draft is an allowance for waste; It must be deducted beftira 
other allowances are made. 

2. Tare is an allowance for the weight of wtiatever contains lb' 
merchandise; us, box, cask, bag, &c. 

S. Leakage is an uUowance for waste of liquids contained In 
barrels or casks. 

4. Breakage is an allowance for loss of liquids contained In 
bottles. 

5. Qross Weight is the weight of the goods before any allow- 



-VIbai l> Block? (IS.) What Is the vbIud of a ghnre In bank. Innr- 
nwd companies? Whnt la it certmonle of slack? Whit Eipaciilue? 
? When iB slMk al par? At prcmlBm? At ill "count? Wh« It » 
' WhiU l« ■ piimiership, or Rrm? (IT.) What la the base of v"' 
wka? How nre all premiums, dlecaunu, brakprBK^a. dividends, and 
smpulKl? Whntitlnsurance? (18.) Wbal la fire Inaurance? Uirliw 
What la II p.iliey? (Ifl.) An insurer, or undBrwrlUT? (ZO.) Whs! H 
""id la the poUoy.boldor? What in Ihe premliDi! 
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(L Net Weight is the weight of the goods after all allowances 
are deducted. 

WRITTEX EXAMPLES. 

1. What is the duty, at 2 cts. per lb., on 10 boxes of 
sugar, each weighing 316 lbs., tare being 5 ^? 

ANALYTICAL STEPS. 

1. Find the weight qf the sugar, 

316 Iba. X 10 = 3160 lbs. 

2. Find the amount of tare, 

3160 lbs. X .05 = 158 Ihs. 

3. Find the net weight of sugar. 

3160 lbs. — 158 lbs. =3002 lbs. 

4. Find the duty. 

$.02 X 3002 (lbs. ) = $60.04. 

2. What is the duty, at 5 cts. per lb., on 137 cases of 
indigo, each case weighing 194 lbs., allowing 15 ^ 
tare? 

3. Imported 170 hogsheads of molasses, containing 
87 gallons each. What duty must be paid, at 8 cts. per 
gallon, after deducting 2 ^ for leakage ? 

4. What is the duty, at 25 ^, on 100 barrels of sperm 
oil at 87 cents a gallon, allowing 2^ ^ leakage ? 

5. Bought 3 cases of silk, valued respectively at $2350, 
$2185, and $3140. What was the duty, at 20 Jb ad 
valorem f 

6. What duty must an importer pay who has an 
invoice of 600 tons of iron, costing $90 per ton, at $8 
l)er ton specific, and 40 ^ ad valorem duty ? 

7. An importer receives an invoice of 420 dozen pint 
bottles of ale, invoiced at $.95 per dozen. If 2^ ^ of 
the bottles are found broken, what will be the duty, at 
40 cts. a gallon ? 
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^V ANALYSIS OF PERCENTAGE. .^^H 


^H 


I. 


Defloitioiis. ^^^^| 


^^M 1. Rate per Cent. 


3. PKi 




5. DlKKERBHOK ^^^^^^^^1 


^^B Base. 








^H 


n. 


Applications. 1 


^^H 1. Profit amd Lom. 


id 


) Lo^. 


(c.) ^9«(/. 


^H (a.) COM. 


a. ooj 




id.) H^t Pneaii. 


^^H (t.) Selling-Price. 


(.1. 


.) factor. 


(e.) AccouHl Salt!. 


^^H (C.) /VqffDrGcHK. 


(6. 


.) Urokir. 




^H 


in. 


Propositions. | 


^H 1. Prop, t. Base and Rate or 


ISV, TO 


(b.j FfirmiHa iiuf /iu/(. 


^H FIND PeRCENTAQE. 




4. 


pHor. IV. ItATE ASO PEBCEOTAQB 


1 (a.) Aoalgiii. 






OIVEN. TU FIND THE BASB. 


(b.) FbrmHlaasdSuU. 






(a.) AtMlvsig. 




PBS. TO 


(b.) Forwmlnn.tulRu.it. 


CTNDTBEA>l0lt!<TOl 


I DirFEBeNOE. 5. 


Prop. V. Rate ano AMODn ml 


in.) AniUi/sl,. 






DrFFEllENCE alVEN, TO FllH) TBB \ 


(A.J Fnrmiilnanaihiie 








8. Pnop. III. Babh AKi. 


Fkrcentaoe 


(<i ) Annlfiii. 




5 RATf 




(b.) F^rmatt and thilt. 


(a.)-4Ha/s»ia. 








rET. AppUoatioD, 


— Stocks, A:c. | 


1. COSIPANV. 






Mutual Life AaauBiycBCoHFAFT- 1 


2. CORPORATIOK. 








Ciarter. 






(a.) Direct Tax. 1 


3. Stock, or Joikt Stock. 




Imllmt Tax. ^^^H 


(a}. Cinificali; if Stocl 


i or Scrip. 


(c.) PolLT^. ^^^M 


lb). Pnr Valitt. 






(tt.) Heal Bitali. ^^^H 


«). jtfBTfa-I Fa(Ke. 






(e.1 rernwl Property. ^^^H 


Vriue at Par. 






(j:)AnA,sea>r. ^^^H 


Valuo at Premium 






(g.) A Collector. ^^^H 


V«Iii8fltDi««mnt 






The Tu Rate. ^^^H 


Id.t Stock jmi«3- 






CUBTOUB, OR DCTIEI. ^^^^H 


(e.) 5(Mt Broitr. 






(a.) T<Mi«^. ^^H 


4. PartnebbbiforFibii 






m A nufom-Hbuc. ^^^H 








(c.) A Port iir Entry. ^^^H 


^^^ (a.J Fin Ittmrance. 






(J.) .4 a>[/«tor V U, ^II^^H 


^^^ (ft.] jtforiME /iiiuraNce. 






A Tarif. "^^^H 


^^ (i.rouov. 






(/-.) .4 CtearoHet. ^^^H 


1- I T. Ah Insdbbb on Unde 




IR. 


(!T.} ^ Vaxiftur. ^^^H 






A KpEcmo DUTT. ^^^^H 


[^ r lb.) MM^ iHAHTimCt 


rimpnntf. 11, 


A!i Ad Valorem DdtTi^^^^H 


t I (=-) PolKu-HoUler. or , 






(a.) J>r,tfJ. '^^^H 


■^k (i(.) rnrniHw. 






<b.] rarr. ^^^H 


^^B 8. Life ixatnuKCE. 






(c.) £«.l»ge. ^^H 


^^K (a.) £t/« n>Jlcti. 






(If.) Breatagc. ^^^H 


^^^B (A.) EndoirmaU Polic!, 






(c.) nnwi IFfi^M. ^^^H 


^^^M (c.} Om/inued Tmniu 


m LIT.' 


roivcij. 


li.^ S<t WclsU. ^^^H 


^^^P (^.) OHe.Fiiv.orTtnraymci 


ii roiicu. 
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mTEBEST. 

Mb. Edwards borrowed S5 of Mr. Lewis, and 

agreed to pjiy him at the end of tlie year the $5 lie 
borrowed, and also 7 hundredtlia (7 cts.) of a dollar 
additional for the use of each dollar borrowed. For 
the $5, this amounted to 35 cents: hence, at the end 
of the year, he paid Mr. Lewis f5.35. 

In the above atatement, the SS borrowed is called the principal ; 
t^s tJif C % ) P"''' '<•■■ t'lS uss o' ^""''^ dollar, tlie rate per cent ; the 
1 year, the U»'p ; the 3i) cents, the interest ; and the S5.35, the sum 
paid at the end of the year, the amount, 

28. Interest is the sum paid for the use of money. 

of money for the 



29. The Principal is the 

me of which interest is paid. 



he I 



30. The Rate per Cent is the number of n^^^ 
dredths of the priueipal paid each year. 

31. The Amount is the sum of the principal and 
interest. 

32. Simple Interest is interest on the principal 
inly. 

33. Compound Interest* is interest on both 
principal and interest when not paid at the end of each 
j-eor. 

1. la Compound Interest, nt the eml of <?acli year the inierwl 
Is oildeil to the pricicipal, ami the aiim forms a new principal for lljfi 
succeeding year. 

2. Simple Interest is not due, and caiiiiot be cullecled, until iLc 
principal h dun. 

3. Annual Interest f la due at the end of each year. Semi- 
annual interest is due at the enil of each half yeai*. Either can be 
collected lllie any other debt. 

34. Legal Interest is the rate per cent fixed by 
law. 

35. Usury is a rate of interest greater than that 
fixed by law. 

Legal interest varies in the difterent Statefi. The following lAble 
shows the rate in each Slate or Territory : — 



*ii, . . . nnleniiip'm n promlBOOfB dabtor mnilB '!/''•■ 
erest Is deiiiBuilEiL Ims accrusd." — PaTsont on fin- 

in which liiterem In [laiiililr! annually or uoml-nnnuaUj 
of inlerB»t as It bsrnniai jiaylOile, altliough tlie naU 
I allowK Uifl tliue In nin by will lOut demanding Intanst, 
in on tlia note, recover coni[»uiidiiltsi^t."—fUwW 



>r Btsle. Legtl. BpfdnL. 



California 

Connecticut 

Colorado 

Delawnre 

Dist. Columbia 

Dakota 

Florida 

Geoi^ia 

Illinois 

Indiana 

Idaho 

Kansas 

Kentucky 

Louisiana 

Maine 

Mainland 

Massacliusetta 



10 %t 

18% 

any* 

8%t 
10 7= t 

10 7„t 
24 7, 
12% f- 



1% 



MisBoiin 

Montana 

New Hampshire 

New Jersey 

New York 

Norlh Carolina 

Nebraska 

Nevada 

Ohio 

Oregon 

Pennsylvania 

Rhode Island 

South Canilina 

Tennesiee 

Texas 

Utah 

Vermont 

Virginia 

West Virgin 

Wisconsin 

Wash, Territory 



»% 

6% 
«% 



10% 



N.B.— When the rate of interest is not specified in t 
notes, or contracts, the legal rate Is always understood. 

36t Terms. — There are five terms used in prob- 
lems in interest ; viz., Principal, Interest, Ratf per 
Cent, Amount, and Time. 

An additional element to those used in percentage Is Him, 



EQUIVALENTS. 
iDlercst. 

Principal = P 
Rate per cent = R 


= B. 
= R. 


Interest = I 


= P. 


Amount = A 


= A. 


Time = T. 





* Adjf per cent 1» legiil, tf •jreed upon by the p«rUe« In -btWiVH. 
t Any per cent not ticeeHDt (be per mnl i^ven \\ \«aiil, U iij;ic«& m,va '^ '^* 
ptrtlM la wrlUag. 
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ARITHMETICAL DKILL CARDS. 


n 


TABLE Vm. 




INTEREST. 


So.01 

Fjcani. 


^ 


B 


C_ 


D 


E 


F 


G 


H 


/ 


3 


3 


10 


125 


25 


41.34 


43.60 


Jmi. 3, 1870 




2 


5 


6 


IS 


6 


140 


68.13 


3.93 


Aug. 7, 1S70 






3 


6 


7 


27 


4 


37 


9.137 


5.20 


Feb. 9, 1S71 






i 


4 


4 


24 


5 


98 


41.67 


6.60 


KOY. II, IS71 






5 


1 


8 


12 


8i 


60 


8.901 


12 90 


Mar. 6, 187! 






6 


2 


4 


16 


6* 


84 


10.01 


80.00 


Oct. 3,1872 






7 


U 


9 


4 


12 


90 


9.031 


28.00 


Apr. 11, 1873 






8 


3 


6 


3 


9 


37 


2000 


6.73 


Nov. 1,1873 






9 


6 


7 


9 


34 


212 


8109 


5.88 


May 3,1874 






to 


8 


10 


17 


1 


310 


41.80 


7.44 


Dec. 21, 1874 






11 


7 


11 


11 


i 


168 


7.453 


18.60 


June 11, 1875. 






12 


5 


6 


18 


1 


48 


91.36 


37.24 


Sept. 3, 1875. 






13 


'.) 


7 


20 


15 


126 


71.80 


8.37 


July 1, 1876. 




k 


U 


5 


4 


24 


3i 


143 


9111 


2.63 


Nov.ll,18JC. 




1 


15 


8 


a 


21 


4} 


63 


8000 


91.31 


Jan. 3, 1877. 




f 


16 


10 


5 


6 


CS 


99 


10.80 


25.20 


Aug. 1, 1877. 




r 


17 


6 


7 


20 


11 


105 


9.901 


86.30 


Sept. 3,1877. 




► J 


18 


9 


4 


13 


9* 


330 


98.01 


24.40 


Der.30,1877. 




19 


7 


3 


5 


H 


162 


5702 


93.34 


Oct.31,1878. 




?Djn\ 8 


7 


t 


19'1^V0.38 


72.11 


Not. 9, 1878. 






1 


1 



INTEREST. 819 

37* To FIND THE INTEREST ON ANY PRINCIPAL 
FOR ANY NUMBER OF YEARS AND MONTHS, AT ANY 
RATE PER CENT. 

ORAL EXAMPLES. 

1. What is the interest on $2 for 1 year at 6 per cent ? 

Formula. $2 x .06 = $. 12 = intei'est. 

Analysis. — Since the interest on $1, at 6 % for 1 year, is 6 cents, 
on S2 it is 2 times 6 cts., or 12 cts. 

2. What is the interest on IS for 1 year at 7 ^ ? At 

3. What is the interest, at 6 % for 1 year, of $3 ? 
Of $8? Of 150? 

4. What is the interest of fl, at 6 % for 1 year? 
For 8 years ? For 8 years ? 

6. What is the interest of $8 for 3 years at 7 ^ ? 

Formula. $8 X .07 X 3 = $1.68. 

AxAJ.YSis. — ( 1. ) Since the interest of $1, at 7 % • for 1 year is 7 cts., 
of $8 it is 8 times 7 cts., or 56 cts. 

(2.) Since the interest of $8 for 1 year is 56 c|»., for 3 years it is 
8 times 56 cts., or $1.0% 

6. What is the interest of $7 for 4 years at 9 Jfc ? 
Atejb? 

7. What is the interest of $5 at 4 Jb for 3 years? 
For 6 years ? For 2\ years ? 

8. What is the interest of $20 for 3 yrs. at 5 Jfc ? 
For 6 years ? For 10 years ? 

9. What is the interest of |200 at 5 ^ for 2 years ? 
For 2 years and 6 mos. ? 

Su6<QE8TiON. — Reduce the months to a fraction of ayeaK\^>a&> 
2 years ^ mos. = 2^ years ; 3 years 7 luos. = S^ ^e^v^ 



10. What is the interest of $50 at 8 Jt for 3 years, 
3 inos.? For 1 year, 9 nioa.? 

PkoBLem. — What is the interest of $260 for 3 
years at 7 Jb? 



Process. — 1260 



* 



Analysis.— Since the interest 

— of SI ffir 1 yuar is 7 cents, for $200 

$18.20 Int. fur I year, it h 200 times 7 ceiiU, or S1S.20; 

3 and for 3 years it is 3 times $18.20, 

*M.60 int. tor 3 years. 

38. Principle. — The interest of any sum of 

money is equal to the product of that sum multiplied 

fay the rate per cent, multiplied by the numher of 

years : hence the following : — 

Rule. — Multiple/ the principal by the rate per cent, 
and this product by the number of years, 

FoBMULA. P X RXT=L ^^ 



WBITTEH EXEBCISEB. ^^H 

1. What is the interest of *250 for 3 yrs. at 6 56? 

2. What is the interest of S1240 for 5 jts. at 8 Jb? 

3. What is the interest of $372.40 for 6 yrs. at 9 )fc* 

4. What is tlie interest of 8253.60 for 2 yrs. 6 mos. 
(2^ years) at 6 56? At 8 ^ ? 

5. Fiml the interest of $683.40 for 2 yrs. 3 mos. (2) 
^TS.) at 5 fo. For 1 year and 11 mos. (\\^ years) at 

6. Find the interest of $1550 for 4 yrs. 4 mos. at 
Qf. At 9 % 

7. Gave my note for $420.30 at 6 Jfc : what should I 
pay at the end of 2 yeais, 6 ■mo&.,TOte\*K.\: vtwi Y£\\\ci.^al 7 
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8. Loaned Mr. Randall $853.20 at 7 ^ for 3 years, 8 
months : what will be the amount due me at that time ? 

Suggestion. P + 1 = A. 

9. Loaned Mr. Ames 8873.65 at 7 Jb for 2 yrs. 8 mos. : 
how much interest will be due me ? How much will 
Mr. Ames owe me ? 

10. Find amount of 8487.40 at 7 ^ for 2 yrs. 2 mos. 

11. What is the amount of $83.20 at 7 ^ for 7 yrs. 
2 mos. ? 

12. What is the amount of $635 for 3| yrs. at 4|- Jfc ? 

13. What is the interest on $1 for 11 yeai's, 4 mos. at 
9 Jb ? What is the amount ? 

DRILL CABD EXERCISES. — TABLE VIII. 

For brief business methods for solving problems in intei^est, see 
Key to Felter's Drill Cards. 

Exercise L ~ Find the interest of E dollars at A % for A years. 
II. — Find the amount of F dollars at B % for A years. 

III. — Find the interest of G dollars at D % for B years. 

IV. — Find the amount of E dollars at D % for A years. 
V. — Find the interest of Q dollars at A % for D years. 

VI. — Find the amount of G dollars at D % for A years. 
VII. — Find the interest of E dollars at A % for A years 

and B months. 
VIII. — Find the amount of G dollars at D % for B years 
and A months. 
IX. — Find the interest of G dollars at B % for A years 
and D months. 

39m To FIND THE INTEREST ON ANY SUM, FOR 
ANY TBIE, AT ANY RATE. 

Problem. — Find the interest of f30 for 6 yrs- 1 
mos. and 11 daysj at 7 f). 



822 IKTERBST. 

Analysis. — ( 1 . ) Since the interest 
Process. of $30 at 7 % for 1 yr. = $2.10, the 

^^ interest for 5 yrs. = 5 times S2.10, or 

^ $10.50. 

— {2 ) Since the interest of $30 at 7 ^ 

12)2.10 X 5 (yrs.) = $ia50 for 1 yr. (12 mos.) = $2.10, for 1 mo. 

aSTm x7(mos.)= i.m ^^=^>^^^:^^^::f:p' ^l^!^' ' 

.^^_ mos. It = 7 times $.175, or $1.22o. 

.0058 X 11 (da.) = .063 (3.) Since the interest of $30 for I 

mo. (30 da.) is $.175, for 1 da. it = A 

• of $.175, or $.0058; and for 11 da. it 

= 11 times $.0058, or $.063. 

(4.) Since the interest of $30 for 5 yrs. = $10.50, for 7 mos. it = 

$1,225, and for 11 da. it = $.063 ; for 5 yrs. 7 mos. 11 da. it = the sum 

of these numbers, or $11.70. 

ANALYTICAL STEPS. 

(1.) Find the interest for 1 year, 

(2.) Find the interest for 5 years, 

(3. ) F^nd the interest for 1 month, 

(4. ) Find the interest for 7 months. 

(5. ) F^nd the interest for 1 day, 

(6.) Find the interest for 11 days, 

(7.) Find the interest for 5 yrs, 7 mos, 11 do. 



WRITTEN EXERCISES. 

14. Find the interest of $375 for 2 years, 3 mos. 8 
days, at 8 ^. 

15. What is the interest of $236 for 1 year, 8 mos. 
14 days, at 5 ^ ? 

16. What is the interest of $1673 for 5 years, 2 mos. 
18 days, at 6 ^fc ? 

17. What is the interest of $362.31 for 2 years, 7 
months, 13 days, at 7 J^ ? 

18. Find the interest of $643 for 3 years 11 mos. 17 
da. at 8 ft. 
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19. Find the amount of $300.20 for 1 year, 8 months, 
23 days, at 5 ^. 

20. Find the amount due on a note of $837.50 at 
6 % due 2 years, 21 days hence. 

21. Find the amount of $4260 for 6 months, 13 days, 
at Tjfc. 

22. The principal is $413.20 ; the time is 11 months, 
3 days ; the rate is 5 {fe : what is the amount ? 

Suggestion. — When the number of days is a convenient frac- 
tional part of a month, use that fraction ; thus, 3 days = ^ mouth ; 
10 da. = J mo., &c. 

23. If a person borrow $1384 at 7 Jb for 9 months, 15 
days, how much will he owe at the end of that time ? 

24. If a man loan $265 at 8 % what will be due 
him at the end of 27 yrs. 7 mos. 12 days ? 

25. Dec. 15, 1872, I borrowed $875.20 at 12 Jb : what 
do I owe Aug. 12, 1876. 



Yre. 


M06. 


Days. 


1876 


8 


12 


1872 


12 


15 



Suggestion. — Find the difference of lime 
between the two dates. 

3 7 27 

26. What was due on the following note, if settled 
Oct. 9, 1875? 

$580. New York, May 3, 1874. 

On demand I promise to pay James Griffith, or order^ 
the sum of five hundred and eighty dollars, with intereit 
at 7 fifor value received. Lemuel Dobbs, 

27. The date of a note is Aug. 13, 1869 ; the face 
of the note is $340 ; and the rate is 8 Jb. What is the 
interest due Oct. 5, 1871. 
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28. What is the amount due Sept. 6, 1874, on a 
note for $158.40, given Nov. 20, 1872, with interest at 

29. The date of a note is Sept. 24, 1874; the face of 
the note is $853.40: what is due April 16, 1876, the 
rate being 7 Jb ? 

30. If a man 'borrow $467.63 at 6 % how much will 
he owe at the end of 4 yrs. 7 mos. 18 da. ? 




DRILL CARD EXERCISES. — TABLE VIH. 

Exercise X. — Find the interest of 1! dollars for B mo. and C da. 

at A %. 

XI. — Find the amount of F dollars fur A yra. B da. nl 6 %. 

XIL — Find the interest of G dollars for B yrs. and C da. 

at 10 %. 

XIII. — Find the amount of Q dollars alC ?c for B mouths 

and A days. 
XIT. — Find the inleiest of G dollars for A yrs. B mo. and 
Cdaya, alD %. 

40, To CALCULATE INTEREST BY THE SIX PER 
CENT METHOD. 

Problem. — What is the interest of $1 at ( 
1 year, 1 month, and 1 day ? 



12) .06 int. fnr 1 year. '^ 
30) .ore int. for 1 mo, .OOOj 

.000) int. for 1 day. .065) int. for 1 yr. 



FlIOC'ESS. — $1.00 

F- . -"^ 

M^k 12) .06 ii 

^^m 80) .o(» I 

^M ''^' 

1^^^^ Analysis. — The i 
^^^pie previous rule, and 



Analysis. — The analysis Is Iho 
previous rule, and wiU nol \>e iepeaXB4\iev 



for the ezampleB uiid«i 



IKTEBEST. 
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Problem. — What is the interest of $372, at 6 % for 
2 yrs. 3 mos. and 13 days ? 



Process. $.06 X 2 = $0.12 
.005 X 3= .015 
.OOOi X 13 = .002i 

.137^ 



$372 
.137^ 

62 
2604 
1116 
372 

$51.03 



Analysis. — (1.) Since the interest of $1 for 1 year is 6 cents, for 
2 years it will be twice as much, or 12 cents. 

(2.) Since the interest of $1 for 1 month is \ cent, for 3 months it 
will be three times i cent, or \\ cents. 

(3.) Since the interest of $1 for 1 day is \ mill, for 13 days it will 
be 13 times } mill, or 2\ mills. 

(4.) The interest of $1 for 2 years, 3 months, and 13 days, is the 
sum of these amounts, or $.137^. 

(5.) Since the interest of $1 for the given time is $.137^, for $372 it 
i» 372 times $.137^, or $51.03: hence the following 

Rule. — Multiply 6 ct9, by the number of years^ \ cent 
hy the number of months^ and J mill by the number of 
days. Multiply the principal by sum of these products. 

ORAL EXERCISES. 
Note. — All questions, unless otherwise stated, are to 1>e calculated at 6 %. 

What is the interest of $1 for the following periods 



of time: — 












^lODEL. 


(1.) 


(2.) 


(3.) 


(4.) 


(5.) 


1 yr. =$06 


2 yrs. 


11 mos. 


Cda. 


1 1 da. 


3 mos. 2 da. 


3 yrs. = .18 


4 yrs. 


7 mos. 


8 da. 


3 da. 


5 mos. 6 da. 


2 mos. = .01 


3 yrs. 


5 mos. 


12 da. 


8 da. 


8 mos. 4 da. 


Oda. = .001 


6 mos. 


3 mos. 


9 da. 


5 da. 


7 mos. 9 da. 


5 mos. — .025 


8 mos. 


1 rao. 


27 da. 


13 da. 


11 mos. 13 da. 


Oda. == .OOli 


5 mos. 


mos. 


17 da. 


10 da. 


7 YHQ^. ^ ^^ 
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6. For 2 yrs. 4 inos. days? For 1 yr. 2 mos. 7 tttfi? 

7. ForSyiM. Siiios. 11 da.? For 1 yr. 5 mos. 9 da.? 

8. For 7 yrs. 2 mos. 9 da. ? For 3 yrs. 9 da. ? 

9. For 2 yrs. 3 mos. 11 da. ? For 2 yrs. 23 da. ? 
10. Int. of $5 for 2 yrs. 5 mos, ? 

»SuoQE3TiON. — InL of 81 tor f^ivm time. ».14J. 
11. Int. of $8 for 3 yrs. 2 mos.? For 2 yrs. 7 i^«™ 

12. lat. of $10 for 5 yrs. 7 mos.? For 4yrB. 4 mos.? 

13. Int. of $100 for 1 yr. 8 mos. ? For 2 yrs. 6 mos. ? 




31. What is the interest of S427.35 for 3 yrs. 8 mos. 
12 days? 

A.VALVTICAlSteps. — (I.) Fiiul Ihe Interest of $1 for the yieen 
(2.) mad the interest of 8427.35. 

32. What is the interest of tl85.36 for 2 yrs. 7 mos.? 

33. What is the interest of $736.62 for 8 yrs. S mos. 
18 days? 

31. What is the interest of $1575 for 4 yrs. 9 mos. 
15 days? 

35. Find the amount of $783 for 2 yrs. 4 moa. 24 
days. 

36. Amount of $175.20 for 2 yrs. 12 days. 

37. Amount of $82.40 for 3 yrs. 5 mos. 10 (J 
88. Interest of $832.50 for 9 mos. 28 days. 

39. Amount of $75.62^ for 11 mos. 9 days. 

40. Amount of ifi3n4.08 for 4 yra. 4 r 

41. Merest of 4175.25 t^M ^ mo^i. \-iilu.v''"* 



■s. 4 mos. 24 
days. ^^M 
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42. Interest of $1826.41 for 28 days. 

43. Amount of $3264.30 for 2 yrs. 7 mos. 19 days. 

44. Amount of $104.33 for 11 mos. 29 days. 

45. Interest of $10805 for 2 yrs. 18 days. 

46. Amount of $639 for 11 yrs. 11 mos. 11 days. 

47. Amount of $375.75 for 2 yrs. 20 days. 

48. Interest of $1976 for 7 yrs. 8 mos. 9 days. 

49. Interest of $287.40 for 27 days. 

50. Amount of $4385.70 for 3 days. 



DBILL CARD EXERCISES. — TABLE VIH. 

Exercise XV. — Find the interest (by 6 % method) of £ dollars for B 

mouths and C days. 
XVI. — Find the interest, of Q dollars for B years, A mouths, 

and C days. 
XVII. — Find the amount of Q dollars for C months and 
B days. 

41. To FIND INTEREST AT ANY BATE BY THE 6 jfe 
METHOD. 

Problem. — What is the ii^terest of $854 for 2 yrs. 
8 mos. 12 days at 7 Jfe ? 

Process. 

$854 

. 137 int. at 6 % for 2 yrs. 3 mos. 12 da. Analysis. — ( 1. ) The 

interest of $854 at 6 % for 

•^^"^^ the given time is $116,908. 

^^2 (2.) The interest at 1 

^^ % is i of $116,998, and at 

6)$1 16.998 int. of $854 at 6 }t. 7 % is7 times J of $116,998 

(or i of 7 times $116,998), 



19.4991 int. at 1 %. ^^ ^121^^. 



$136.50 int. at 7 ^. 



^F^'^ 



WRtrrKN KXEiiciSEB. 



\ 



51. Wliat is the interest of $385 for 2 yra. 4 mos. 
9 days, at 8 Jfc ? 

52. Fiad the interest of $112.30 for 3 yrs. 4 mos. 8 
days, at 9 ^. 

53. What is the amount of $175.50 for 6 yre. 2 mos. 
12 days, at 7 Jfc? 

54. Find the amount of $128.30 for 3 yrs. 6 moa. 9 
days, at 7 f. 

55. A man gave a note dated Jmie 17, 1871, for 
1180.40 at 7 ^ : what was due Aug. 6, 1875 ? 

56. What is the Jimouiit of $60.75, at 4J Jb, for 3 yrs. 
Traos. ISdays? 

57. Find tlie interest of $95.63, at 6 % for 7 m os. 19 
days. 

DRILL CARD EXERCISES. — TABLE Vtll. 

Exercise XVIII. — Find the Interest of F dollars !<»' B mos. C ilays, 

at A %. 
XIX. — What is Clic CLmouiit of Q duUars, ofD %, tor 

A years, B mos. ? 
XX. — What is the interest of E dollars, at B %, for 
Amos. C daya? 

42. To FIND INTEREST FOB ANV NTTMBER OF 
DAYS AT 6 J6. 

Many business-men and bankers, when the time is short, reckon 
hiterest for the actual number of days Included in the time, cftUing 
each day jjj of a year,* 

• T!ie tme iiilareBl o[ any Bum tor any iiuiiibar of dHjB will be found bj taklii~ 
OnBltay'sliitereHtaa jjjot a jear"B liitormt; tliua ilie InKraat of ft at T % fur 
eTdayBWDuMbe^^Drs.OT. Tliia metboJ la uaed by die U. S Oomnnwat^by 
laakere, and by a Con busiiiaBa-meu. 
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Problem. — What is the interest of $184 from June 
17 to Oct. 10, at 6 ^ ? 

Pbocess. (o.) (&.) 

In June, 13 days $184 184 

** July, 31 ** .019J .115 

"August, 31 " -— — ^ 

" September, 30 " f^ ^ 

" October, _10 " J^ ^Jf 

0)115 days 



19J 



$3.53 6)21100 

$3.53 



Analysis. — (a.) The time from June 17 to Oct. 10 is 115 days. 
Since the interest of $1 for 1 day at % is J of a mill, the interest o£ 
$1 for 115 days will be ^i^ of a mill, or $.019i ; and tlie interest of 
$184 for tlie same time will be 184 times $.019i, or $3.53. 

ib.) If tlie interest of $1 for 115 days is 4^ mills, the interest of 
$184 will be 184 times H& mills, or I of $.115 X 184 = *^H^^ = 
$3.53: hence 

Rule. — I. Multiply the principal by the number of 
days taken as milh^ and divide the product 6y 6 ; or, 

II. Divide the number of days by 6, and multiply the 
principal by the quotient taken as mills. 



WRITTEN EXERCISES. 

58. What is the interest of $84 for 63 days, at 8 Jfc ? 

59. What is the interest of $122 for 48 days, at 9 ^b? 
6 J. Give the interest of $84.24 for 50 days, at 12 % 
61. Give the interest of $38.80 for 36 days, at 9 % 

Review. — What is stock? (16.) Wbat is the value of a share in bank, insur- 
ance, aiid railroad companies? What is a certificate of stock ? Wliat is \^ax val»A^ 
Market value? When is stock at par? At pTewAvww? K\. «\s^>»\\.1 ^\ia».N^ 
wXoetk-yjibhing? A stock hrok»r? What \& a paiUiAC^bii^« Qt >^tviaL*t \^\^ 



i 
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^^V To find the emct n 


niber ot ilftjs between two dates is given the 1 


^H following 


I 


■ 




TABLR. 




1 


1 


Psb. 
82 


Mur 

60 


Apr. 


M»y. 


j«,«. 


July. 


Aug. 


Sept. 


o.t. 


Kov. 


DMk 




01 


121 


153 


182 


213 


244 


274 


305 


335 




2 


33 


r.i 


02 


122 


153 


ISI 


214 


245 


275 


30G 


33fl 






» 


M 






123 


154 


184 


215 


240 


27U 


807 


337 






4 


35 


63 


04 


124 


1.15 


185 


216 


247 


2T7 


30S 


33S 






5 


3li 


(U 


i6 


123 


15<l 


ISO 


217 


248 


278 


soo 


3-19 






ft 


37 


65 


UO 


12(1 


157 


187 


218 


249 


279 


310 


34U 






7 


3S 


(Hi 


07 


127 


15S 


ISS 


219 


250 


2S0 


3U 


341 






8 


30 


07 


99 


128 


la« 


189 


220 


251 


281 


312 


342 






O 


40 


6S 


Oil 


129 


ItfO 


190 


221 


252 




313 


343 






lO 


41 


69 


100 


130 


IB I 


191 


222 


253 


2.'*3 


314 


.144 






11 


i-i 


7(J 


101 


131 


1U2 


192 


2^3 


254 


2S4 


315 


345 






la 


4-1 


71 


102 


l:J2 


lia 


193 


224 


255 


2S5 


316 


340 






IS 


44 


72 


\m 


i;k 


104 


194 


225 


251-, 


286 


317 


347 






14 


43 


73 


104 


m 


165 


195 


220 


257 


287 


318 


.^8 






16 


46 


74 


m 


135 


mo 


190 


227 


258 


2S8 


319 


349 






IH 


47 


7S 


106 


13t> 


lfi7 


197 


228 


250 


289 


320 


350 






IT 


48 


71! 


107 


137 


1B8 


198 


229 


260 


200 


321 


351 






18 


49 


77 


108 


1:18 


J59 


100 


230 


261 


201 


322 


352 






10 


50 


78 


109 


l:J9 


170 


200 


231 


202 


202 


323, 


353 






20 


51 


79 


110 


140 


ITl 


201 


232 


2(i3 


203 


324 


354 






21 


52 


80 


in 


141 


172 


202 


233 


2(i4 


294 


825 


355 






23 


5:J 


81 


112 


142 


1T3 


203 


234 


266 


295 


326 


356 






23 


54 


82 


113 


143 


174 


204 


235 


266 


290 


327 


357 






24 


55 


as 


114 


144 


175 


205 


230 


207 


297 


328 


368 






25 


a( 


84 


115 


145 


1711 


2(H1 


2:n 


268 


298 


320 


3.19 






26 


57 


85 


llli 


1411 


m 


207 


233 


260 


200 


330 


360 






27 


58 


86 


117 


147 


178 


208 


239 


270 


300 


331 


.Wl 






28 


53 


87 


118 


48 


179 


209 


240 


271 


301 


3:12 


362 






29 






119 


49 


180 


210 


241 


272 


302 


333 


.%3 






30 




89 


120 


50 


J8.1 


211 


242 


273 


3(13 


334- 


.%4 






31 




90 




51 




212 


243 




304 




365 






Note.— To find frc 


ra tlie above table the number of days between 




two dates, the follnwii 


grilles are giTen: — 


Iiui.E I. — ll'/icn the 


dales are in Me some year, wblract the numfter 


^^^ of dai/3 ill the place qf 


Ihe earlier date from the nmnber nf days t^ the 


^K later date: the rpaiiUt 


ill be the nwiAer of dni/.i required. 


^^1 IL — When the antes 


are in eonsecutitie years, nuhlracl the number <^ 


^^M dai/K in the earlier date 


from 365f and add to tlie remainder the namber 


^H ilf da]/a in the place <if 


the later dale : the result loiU be the tatmber «f 


^H Ooi/a required. 


jII 
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III. — IVJien the year U leap-year, add one day to the result. 

IV. — To find the date al which a certain number of days will expire, 
add the given number of days to those of the given date, and then find 
the date corresponding to the number in the table, 87 days after April 
19 will expire on July 15 of the same year, April 19 = 109 da, ; 109 + 
87 da. = 196 da. ; 196 da. = July 15. 

WRITTEN PBODLEMS. 

Problem. — (a). How many days were tliere be- 
tween Aug. 9, 1874, and Sept. 11, 1875? (6). Between 
July 31, 1874, and Dec. 2, 1874. 

TKOCESSES. 

(a.) [b.) 

3a5 = da. ill a year. 336 da. Dec. 2, 1874. 

221 = Aug. 9, 1874. 212 = July 31, 1874. 

^.^__ ^^.>B ' 

144 = iHfference. 124 days. 

254 = Sept. 11, 1875. 



398 = Xo. days. 

Note. — Tlie reason for the above processes will be readily sewi by 
referring to the Table. 

Find the number of days between the following 
dates : — 

62. Jan. 4, 1873, and Oct. 11, 1873. 

63. April 9, 1875, and Nov. 28, 1875. 

64. May 30, 1876, and Nov. 30, 1876. 

65. Feb. 28, 1870, and Nov. 22, 1870. 

66. July 4, 1859, and Sept. 3, 1860. 

67. Sept. 25, 1874, and Sept. 23, 1875. 

68. Aug. 3, 1872, and April 1, 1873. 

69. What is the interest of f 125.80 from April 6 to 
July 20, at 6 ff 

70. What is the interest of $286.80 from Sept. 10 ta 
Nov. 8, at 6 ^ ? 
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71. Wliat is the amount of $85.40 from March 5 to ^ 
July 1, at 6^? 

72. What is the amount of -|i96.36 from Aug. 15 to 
Nov. 12, atejfe? 

73. What is the iuterewt of S435.20, at 6 % from 
Nov. 10, 1875, to April 1, 1876? 

74. What is tlie amount of 480.35 from Dec. 10, 
1874, to Feb. 26, 1875, at 6 f> 

75. What is the interest of $185.50 from ftlay 18 to 
Aug. 24, ate Sb? At 7 5b? 

SUGOESTioN. — TliQ iiiierest at 7 % will be J, or i of 7 limes, tlie 
interealaLQ ^. 

76. A note given July 10 for 1871.25 was paid 
Sept. 12, with interest at G Jfc: what was the amount 

paid? - 

77. What is the interest of $710.56 for 69 days, at 
6^? At7jb? At5^? 

78. What is the amount of $351.25 for 102 days, at 
6Jfc? At55fc? At8^? 

DRILL CARD EXERCISES. — TABLE VTII. 

BxerclaeXXI. — Give the nurnbera nf dnya between Hie dales 
(column HI uppoEile tliefolloiviiigmmibers: 1 
ajid 2; 2 and 3; 3 ami rf.- 4 and S; &c. 
XXIL — At what dates will E days aflorH dales expire? 

Ubvirw. — WUatlathetuifleof percenlageliiBLockH? (IT.) HovarealJ prerLiLimiA, 
diMouiiU, brokerageB. ilivltleuilg, and BSBMsmeiils Goni]>utfl(l? Wliat <s ll»l<^ 
■iicfl? (IS.) WliatLaflrelnnumnce? Mnrlne Ineutancc? Wlutt ■■apollcy? (10.) 
AaluButer.orumlarwTltet? (20.) WliBtla amuliisl liiBiinmceMBiipaiiy? Wlio b 
the poUoy-iioWer? Wliat is Uie premlam? How ia It estlnialed? tTpou Lu.' 
nueb ol tlie Tnliie of the hiaurcd property is Insurance genemlty taken? Give llio 
cqalvaleuC at tlio amount liiaured. 01 tlie [iruniluiii. 0( the rnla iier cent. Wluii 
li Iire-liuuraiice7 (21.) What la a Ufo jolicy? An eiiilnwiiiaiit policy? A cnir 
' tinned premium Ilia policy? A lea, Bve, or dngle payment poUoyf How l> >l>* 
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PROPOSITIONS IN INTEREST. 

PROPOSITION L 

43. To FIND THE INTEREST, WHEN THE PRINCI- 
PAL, RATE PER CENT, AND TIME ARE GIVEN. 

(This case has been fully treated iu the discussion of Interest, 
1130 to 41.\ 

Rule. — I. To find the interest^ multiply the princi- 
pal by the INTEREST of $1 for the given time^ at the 
given rate. 

II. To find the amount^ add the interest to the prin- 
cipal^ or multiply the principal by the AMOUNT of $1 for 
the given time^ at the given rate. 

Formulas. P x R X T = I. 
P+I = A. 

PROPOSITION II. 

44. To FIND THE PRINCIPAL, THE INTEREST, RATE 
PER CENT, AND TIME BEING GIVEN. 

Problem. — What principal, at 6 % will gain $22.19 
in 2 yrs. 4 mos. ? 

Process. $1 x .06 x 2 J = $. 14. 
$22.10 — .14 = $158.50. 

Analysis. — (1.) The interest of $1 for 2 yrs. 4 mos. at 6 % is 14 
cents. 

(2.) Since 14 cents is the interest of $1 for the given time, it will 
take as many dollars to earn $22.19 interest as 14 cents is contained 
times in $22.19, or $15850. 

Rule. — Divide the given interest by the interest of one 
dollar for the given time and rate. 

Formula. g-^=^- 



^^M 1. What principal will earn $12 iii 2 years, at 6 ^? 
^H 2. Wliat priiieipal will earn $30 in 2 years, at 5 ^? 
^^1 3. What principal will gain $3 in 1 year, at 5 ^ ? 
^^M 4. What principal will earn $24 in 3 years, at 4 ^? 
^B In 1 yr. 6 mos. at 8 ^? 

^H 79. Find the principal, when the interest ia $33.50, 

the rate 6 Jfc, and the time 2 yrs. 8 nios. 

80. What principal will earn $152.20, at 6 % in 1 
year, 9 mos. 15 days? 

81. What principal will earn $167.40, at 8 ^, in 1 yr. 
6 mos. 18 days? 

SuoQESTios. — S.093 X S =■ int, of 81, at 8 %j tar given lime. 

82. What principal will earn $145 in 3 yrs. 2 mos. 
12 days, at 7 ?> ? 

83. Wliat must I invest, at 6 Jfc, for 1 year, 9 mos. 
10 days, to earn S450 ? 

84. What principal will earn $450 ia 1 year, 9 mos. 
and 10 days, at 8 ^ ? JH 

DRILL CARD EXERCISES. — TABLE Vm. ^^| 
EserciseXXirL — WIi.at principal will cam E dollars' Interest In 
A yrs. B mo. C da. at D %? 
XXIV. — Wliat priTiclpal will earn O dollars' interest in 
ffdays, atC%? 

Krvibw. — WliHCteaiiiutaalli[e4i«iirancscoinpaiiy?(12.) Wliiitlnatiur(Z<) 
Wliaiisadlraci tai7 An iriillrectlai? Apoll-Uii? Whs! Ic i«al iBliite? For 
im.ml propertj? What ia an nwesBor? A collector? Wliat ii the lai rale? («.] 
WliaC txa cn^tAmit, or duUeiir (25.) What la toiinnge? A custoni-hooH? A pmt 
ot stitTT? A collector of the port? A Ui-ifl? A deantnee? A maiiifaM? Wlwt 
iiaspeclflciliity? (26.) AnaiWolorem duty? (27.) Wliat iHilmrt? Tare? Laah- 
■gs? Breakage? Onw welgUl? Net weight? \Vli»i Li iiitenut? (»IJ Vn«tli 
Oupr/aclpal? (SO.) The rata por canVf t.W.^ Tl» unmuutV 01.} 



t 
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PROPOSITIOX iir. 

43. To FIND THE PRINCIPAL, WHEN THE AMOUNT, 
TIME, AND RATE ARE GIVEN. 

Problem. — What principal, at 8 Jfc, will amount to 
$28 in 2 years, 8 mos. 12 days ? 

Analysis. — (L) Tlie amount of 

Process *^ ^^^ ^^^ given time, at the given rate, 

is$L210. 
Int. of Slat 6 % = S. 162. (2.) Since the amount of $1 is 

i i^^~ •^^^* $1,216, it will take as many dollars (*f 

Amount " $1 ** 8 % — 1.216. principal to yield the amount of $28 

$28 -7- 1 216 — $23.03 ^ ^^216 is contained times in $28, or 

$23.03. 

Rule. — Divide tJie amount hy the amount of $1 at 
the given rate for the given time. 

FOBMULA. j^-^^___j. 
ORAL EXERCISES. 

1. What sum of money will amount to $106 in 1 yr. 
^t 6 9b ? To *214 in 1 yr. at 7 ^ ? To $230 in 3 yeai-s, 
at 5 9b? 

2. What principal will amount to $428 in 4 years, 
at 7 9b ? To $672 in 6 years, at 12 Jb ? 

WRITTEN EXERCISES. 

86. Find the principal which will amount to $73.84 
in 8 yrs. 4 mos. at 9 Jo. 

86. What sum must I put at interest to amount to 
$636 in 3 yrs. 4 mos. at 6 % ? 

Review. — What is simple interest? (.32.) Compound interest? (33 ) Legal 
interest? (34.) Usury? (35.) Name the terms used in interest. (36.) Give their 
equivalents in percentage. What term is use<1 in interest wlticli is not used in per- 
centage? Give the rule for finding tlie interest of any sum. at any rate i>er cent, 
for any number of years and months. (38.) Give the ruLu loc calc>]i\3)Ai\\^ \\\\k;x«.'&^ 
by the six per c0Jit xiiet^iod. (^.) 




E 

^H 87. What sum of money, put at interest at 5 ^, iriff,^ 

^Vin 2 yrs. 4 raos, 24 tlays, anoount to $86.24 ? 

^f 88. What principal will amount to *132.75 in 124 

tlays, at 18 % ? 

89. How much money must I invest, at 8 Jfc, for 

3 yrs. 8 mos., to receive at that time $4656 ? ^^_ 



DRILL CARD EXERCISES. — TABLE VIH. ^^ 

Eiercise XXV. — Wliat principal, at A ?S, will amount to V dotliis 
til B mo. and C<taysP 
XXVL — How much must I invest at B ^ for D j 
amount to E dollars ? 



3 jea^^ 



PROPOSITION IV. 

46, To FIND THE RATE PER CENT WHEN THE IN- 
TEREST, PRINCIPAL, AND TIME ARE GIVEN. 

What rate of interest must I charge on a loan of 
8125 for 1 yr. 6 mos. to earn $7.50 ? 

Pbocess. Jl.2-1 X U (yrs,) = S1.875. 
SIM -^Sl. 875 = 4 = 4 ^. 
ANALYSIS. — (1.) The interest on S125, at 1 56, for 1 yr. fl mos. 
(Hyre.) is $1,875. 

12. ) Since 812.5 in 1 yr, (1 mos. reqiilrea a rate of 1 % to earn M.875, 
to earn IT.-^ it will require a rale as many times 1 % as (1,£^5 » 
contained times in 87.50, or 4 = 4 %. 

Rule. — Divide ihe given, interest by the interest of the 
principal, at 1 fo,for the given time. _ ^^^ 
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ORAL EXERCISES. 

At what rate will 

1. $400 gain $40 in 1 year ? In 2 years ? 

2. $500 gain $70 in 1 year ? In 2 years? 

3. $300 gain $50 in 1 year ? In 5 years ? 

4. $600 gain $90 in 1 year ? In 6 years ? 

WRITTEN EXERCISES. 

90. At what rate will $455 gain $100.10 in 2 yrs. 
9 mos. ? 

91. What rate must I charge to gain $52.50 on the 
loan of $875, for 1 year, 4 mos. ? 

92. A man receives $65 interest for the use of $600 
for 3 yrs. 7 mos. 10 da. : what is the rate Jo ? 

93. At what f must $950 be loaned to gain $126.66 § 
in 3 yrs. 4 mos. ? 

94. At what ^ will $36, in 4 yrs. 5 mos. and 26 da., 
earn $8.08 interest ? 

95. Mr. L. T. Gage, July 22, 1870, loaned $700; 
Jan. 22, 1871, he received as principal .and interest 
$735 : what rate of interest did he charge ? 

96. I invested $2400 as a silent partner in a grocery- 
store: at the end of 2 J years I found I liad made 
$1600. What rate of interest did my investment pay 
annually ? 

DRILL CARD EXERCISES. — TABLE VIII. 

Exercise XXVII. — At what rate % will F dollars earn E interest in 

A yrs. B mo. ? 
XXVIII. —At what rate % will P doUars eax\\ Qi \\\\fc\««X. vcv 
B ino. C da. ? 
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PROPOSITION V. 

47. To FIND THE TIME, WHEN THE PRINCIPAL, 
INTEREST, AND BATE PER CENT ARE GIVEN. 

, Problem. — The interest of $900, at 7 % was $170.- 
10 : what was the time for which it was loaned ? 

Process (a). 

$.07X900 = $6a 

S170.10 -T- 63 = 2.7 yrs. 

2.7 yrs. s 2 yrs. 8 mos. 12 dayi* 



Process (6). 
♦(J3.00)«170.10(2yr8. 
126.00 



44.10 

12 (mos.) 



03.00) 529 20 (8 mos. 
504.00 



25.20 

30 (da.) 



03,00) 750.00 (12 days. 
63.00 



126.00 
126.00 



Analysis. — (1.) a. The Interest 
of $900 for 1 year, at 7 %, is $6:3. 

(2.) Since $63 is the interest of 
$900 for 1 year, it will take as many 
years for $900 to earn $107. 10 interest 
as $63 is contained times in $107 10., 
or 2.7 years, or 2 yrs. 8 mos. 12 days. 

(6.) This process is introdnced to 
give a brief method of finding the 
months and days witliont redncing 
the remainder to the decimal fraction 
of a year. 



Rule. — Divide the given interest by the interest of the 
principal at the given rate for 1 year. 



Formula. 



P X 11 



= T. 



Note. — When the remainder eqnals or exceeds one-half a day, 
add one day to the time ; if less, drop it. 
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ORAL RXERCISBft. 

1. In what time will $50 gain $10, at 4 Jfe ? At 5 Jb ? 

2. In what time will $200 earn $30, at 5 ^? At 6 Jb? 

3. In what time, at 3 % will $600 earn $36? In 
what time will it earn $72 ? 

4. In what time, at 4 % will $500 earn $20? In 
what time will it earn 100? 

6. How long, frt 7 ^, must I invest $300 to earn $42 ? 
To earn $105 ? 

6. How long, at 10 % must $400 be loaned to earn 
$90 ? How long must $600 be loaned ? 

WRITTEN EXERCISES. 

97. In what time will $375 earn $94.50, at 7 ^b ? 

98. How long will it take $720 to gain $76.32, at 
GJfc? 

99. At 8 % how long must I invest $635 to gain 
$38.85 ? 

100. At 4J % how long must I loan $425.50 to gain 
$76.59? 

101. At 7 % how long will it take $425 to double 
itself? 

102. At 3 % how long will it take $500 to double 
itself? 

103. How long will it take $600 to double itself, at 
69b? At 89b? At 9^ 9E)? At 15 9E)? 

104. How long will it take any sum of money to 
double itself at 7 9b ? At 9 9b ? At 20 ^ ? At 9-^^ 9b ? 

Review. — Wliat does rate per cent show? (I.) What is tluMlenoininator of 
the fraction in rate per cent? Wliat is the numerator of the fraction? Deflne 
tase. (2.) Percentage. (.1.) Amount. (4.) Difference. (5.) Give the letters repre- 
Mnting baM. &c. (6.) What is Uie cost of a thing ? (7.) Tlie selling-price ? When 
is tlie selling-price the amount? Wlien the dlffeTeuce ? \^VaX> \& v^^V^'c ^gacaVt 
Loss? Hetproat? 
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DRILL CARD EXERCISES. — TABLE VIH. 

Exercise XXIX. — At B %, how long will it take E dollars to earn G 

dollars* interest? 
XXX. —At A %, how long will it take G dollars to earn F 

dollars' interest? 
XXXI. — At D %, how long will it take E dollars to double f ) 



COMPOUND INTEREST. 

48. Cotnpr^und Interest* is the sum paid as 
interest on both prftieipal and interest ; the two being 
united at stated intervals to form a new principal. 

Interest is usually compounded annually, semi-annually, or quar- 
terly, as may be agreed upon. 

Find the amount of $350 compounded annually^ at 
6 ^, for 3 yeai-s, 6 mos. 12 days. What is the com- 
pound interest ? 



Process. Analysis. — (1.) Since the amount 

S:]50 of $1 for 1 year, at 6 %, is S1.06, the 

1.06 amount of $350 for llie same time is .350 

times SI 06, or S:)71. This amount, due 
at the end of the first year, becomes the 
principal for the second year. 

Note. — Since the analysis for each year, or 
fractional part of a year, is essentially the same, 
it will not be repeated. 

(2.) Since the final amount at the 
close of the fractional part of the fourth 
year is S4.30.20, the compound interest 
will equal this amount less the princi- 
80.20 = comp. interest. pal, S350, or $80.20. 

Rule. I. Find the amount of the given principal for 
the first interval of time^ which amount is a new principal 
for the next interval. Proceed in the same way for each 

* SeeTio\;e,\ SS. 



371.00 = 
1.06 


: amt. for 1st 

: amt. for 2d 

amt. for 3d 

amt. 6 mos. 
princi pal. 


yr- 


39:{.26 - 
1.06 


yr. 


4l6,m — 
1.032 


yr. 


4:50.20 = 
350. = 


12 da. 



\ 



> 
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consecutive intervaL The last amount will be the amount 
-xt compound interest,* 

11. Subtract the given principal from the last amount; 
and the cRfference will be the compound interest. 

WRITTEN EXAMPLES. 

105. What is the amount of $300 for 3 years, at 7 ^b, 
compounded annually ? What is the compound inter- 
est ? 

106. What is the compound interest of $6200, at 
9 ^^ for 4 years, compounded annually ? 

107. What is the amount of *325, at 7J ^, for 3 
years, compounded annually ? 

108. What is the compound interest on $250 for 2 
yra. 4 mos. 18 da., at 8 ^, compounded annually ? 

109. What is the compound interest of $325.75, at 
6 9^1 for 1 yr. 3 mos., compounded semi-annually ? 

110. What is the compound interest on $500, at 8 Jfe, 
for 2 years, compounded quarterly ? 

ANNUAL OR SEMI-ANNUAL INTEREST. 

49. Annual or Semi' Annual Interest is 

interest on the principal, payable at the end of each 
year or half-year. 

Notes, bond», or mortgages bearing annual, semi-annual, or quar- 
terly interest, must contain the words, " with interest annually," or 
** semi-annually," or "quarterly," as the case may be. Unless a 
demand is made for the interest installments when due, or a " cou- 
pon " note or other instrument is given to or held by the creditor for 
the same, he can not, upon the maturity of the note, bond, or mort- 
CCage, collect interest on the unpaid interest installments. (See note, 
l^SS.Z.) 

* In the mme manner, find the amount for the last VuIqin^) vi\k&\\\^'&'&>\\'ad\^>iA 
Bpeeifled Hme, 



Problem. — Find the final value of a note for JGM, [ 

interest piiyiible aiiiiuivlly, ut 6 ^, with interest unpftid I 
for 4 ytai-s, 4 months, iUid 12 daya. 

I'nocESS. 
|1.) Iiil. of SGOOfur I 



8773.3:) = filial ral. 

Analtsis. (1.) — Tlie interest -of the priucipal for tUe given lima 
ii (157.20. Tlie interent of the principal for the 1st year i-irtiii^ii lug 
uiijiaid ilrans interest fov 3 yn. 4 mos. 12 da. ; llie !d yeai-'s iulereat, 
fnr 2 yrs. 4 iddh. 12 da. ; the 3il yea.r'9 interest, for 1 yr. 4 inus. 13 ila.; 
and tlie 4th year's interest, for 4 idos. 12. da., making nu eqiilvaleut 
of *!W (one year's interest) on interest for 7 yrs. 5 iiios. 18 da., whicli 
equds»16.l3. 

(2.) Since the annual interest Es $173.33 (»16.13 + £157.30), and 
the principal is tOOO, the liiial value is $173.33 + $600 = S773.33. 

Rule. — Compute the interest on the principal for the 
specified time ; then compute the interest on one year's 
interest of the principal for the sum of the times for which 
interest is due and unpaid. Add the sum of this interest 
to the principal for the required amount. 



111. I borrowed of Pceseott & Prescott SIOOO for 
5 yeai-s, at 12 fr>, interest payable annually. I gave for 
siiid interest annual i\\tei;e.st-uot.e% at 12 ^: what will 



INTEREST. 843 

be due at the maturity of the note, if I fail to pay the 
interest-notes ? " 

112. Wliat will be due on a coupon bond of #5000, 
running 5 years, interest payable semi-annually, at 7 % 
if the coupons are not collected until the maturity of 
the bond ? 

113. The interest at 6 % payable annually, on a note 
for $250, remained unpaid for 3 years, 8 mos., 18 da. 
How much interest was then due ? 

114. What is the amount of a note, interest payable 
annually, for $880, at 6 % for 2 yrs. 7 mos. 10 da., 
interest unpaid? 

115. Find interest due, promised annually, on $378, 
at 5 % for 4 yrs. 6 rtio. 9 da. 

116. What U the interest due on a note of $1000 for 
3 years, at 6 Jfe, simple interest? At 6 % annual in- 
terest, intei-est unpaid ? At 6 % compound interest ? 

PARTIAL PAYMENTS. 

SO. A Partial Payment is the payment of part 
of the amount due on a note or obligation. 

61m A ProtniHSory Note is a written promise to 
pay a specified sum of money. 

1. Tlie Maker or Drawer of the note is the person who promises 
to pay. 

2. The Payee id the person to whom the money is to be paid. 

62. The Face of the Note is the amount prom- 
ised to be paid. 

1. To matve a note valid in law, the words " value received " must 
1>e inserted. 

2. If drawn " to order," tlie payee must write his uatue upon the 
back of the note when payment is made. 



> 
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.1. If ihe iHiif! Is ilrawii "or bearer," 11 doea not rognl 
mcnt, anil may he palil to any one bolding it. - 

4. If neither " In nrder " nor " ur bearer" is inserted in 
it is payable only to the payee. Such notes are called Non-iiegoivAU. 

6. Notes given to merchants fnr goods are iisnally drawn payable 
to ilie order of tlie maker. Such note^ may be negiitiaied wii 
the indorsement of the " owiier " or " holiler : " coiiijequeutly no one 
beconiea responsible except the maker. 

6. A note does not draw interest before maturity, unless tlic wordj 
"with Interest" are inserled: in which case, intereat ia reckoned (com 
date, unless it is expressly stated when il Is to commence. 

53. An Inflorsement h the acknowledgment of 
il partial payniunt written <ipon the back of the note. 

1. The term indorsement is also applied to tlic writing of the name 
of the payee upon the back of a note drawn " to onler." If the namo 
only Is written, it is called a general indorsement, and makes tlie note 
payable to bearer, 

2. A special indorsement directs the note to be paid to some person 
named, or to his order. 

3. The person who signs his name upon the back of the note ii 
called the iadorser, and Is made rosponaililc for the payiucut of Iho 
note. If the maker fails to pay It. 

34. Supreme Court Rule, — Interest on partiul 
payments is reckoned either by the Supreme Court 
Rvle or hy the Mercantile Male. 

The following rule for computing Interest on notes, bonds, or 
tnorCg^^es, Ac, ninnirig for more than one year, has been hiid ilown 
by the United Slates Supreme Court, and is adopted by all Uiu SUles, 
excepting New Ilanipsliire and CounecticaL 

RcLE. — I. Compute the interest on the principal to 
the time of the first payment : if the payment equals or 
cxneede this interest, add the interest to the principal, and 
subtract the payment from the sum : the remainder forms 
a new principal. 

II, If the payment is less than this interest, compute 
the interest on the principal to the time of that pt^pnent. 
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which^ mth all preceding paymentB^ will exceed the inter- 
est on the principal to the time of that payment ; then 
add the interest to the principal and subtract the sum of 
the payments : the remainder will form a new principal^ 
with which proceed as before. 



WRITTEN EXEBCI8BS. 



f 500. Trenton, N. J., Aug. 10, 1871. 

Two months after date, for value received, I promise to 
pay J, C, Armstrong, or order, the sum of five hundred 
dollars^ with interest at 6 per cent. 

Alfred Peyton. 

Indorsed as follows : Dec. 1, 1871, MO ; June 1, 
1872, $12; Aug. 1, 1872, ^0; May 7, 1873 $63: 
what was due Oct. 21, 1874. 



PROCESS. 

Note. — Arrange the details of the note for sohition as follows : — 



Yrs. 

Date of note, 1871 

** Istpaym't, 1871 
" 2dpaym't, 1872 
" Sdpaym't, 1872 
" 4th paym't, 1873 

Settlement, 1874 





Intervals. 


Interest 




Mos. Da. 


Yrs. Moe. Da. 


of«l,at6%. 


Payinenu*. 


8 10 








12 1 


3 21 


S.0185 


$40 


6 1 


6 


.03 


12 


8 1 


2 


.01 


30 


5 7 


9 G 


.040 


6:3 


10 21 


1 5 14 


.087J 





Review. — Give the equivalents of cost price. (7.) Selling-price. Gain or loss. 
Rate percent Wliat is commission ? (8.) What is a factor? A broker? An 
agent ? A consiginnent ? Who is the consignor? Consignee ? Define net pro- 
ceeds. Wliat is an account sales ? Oive the formula for finding the percentage 
when the base and rate are given. (0.) For finding the amount when the base and 
rate are given. (10.) For finding the difference. For finding the rate when the 
base and percentage are given. (11.) For finding the base when rate and percent- 
age are given. (12.) For finding the base when rate an«l amount are given. (13.) 
When rate and difference are given. AVliat is a conniany ? (14.) A corporation? (15.) 
A charter? Wliat is stock? (16.) AVTiat is the usual value of shares in banks, 
insuntnce. and railroad conipaides? A certificate of slock? (16.) What is par 
Talue? Market-value? 
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Analysis. 

Pace of the note, or 1st priiicipal, 
Interest for 1st interval (less than pay't), 

Amount, 
Ist payment, 



4.69 



I $18.77 $42.00 



2(1 principal. 
Int. for 2d interval, 
2d payment, 
Int. for 2d interval, 
Sd payment, 

Sum of interests less than 
sum of payments, 

Amount, 
Sum of payments, 

3d principal. 
Int. for 4th interval, 

Amount, 
4tli payment, 

4th principal. 
Int. for 5th interval (to settlement), 



$500.(n 
9.25 

$509.25 
40.00 

$469.25 



$14.06 (more than pay't) 
$12.00 



30.00 



16.77 

S488.02 
42.0;) 

$446.02 
20.52 

S466.M 

63.(M> 

$4a^54 
35.24 

$438.78 



Amount due, 

117. What is due on the following note, July 18, 
1876? 

$840. New York, Sept. 6, 1874. 

For value received^ I promise to pay to J, C, Castle, or 
order, eight hundred and forty dollars, with interest at 
7 f), Amos Frazee. 

Indorsements: Oct. 1, 1875, $43.75; Dec. 19, 1875, 
$125 ; May 6, 1876, $396.40. 

Review. — Wlien is stock at par? (16.) Wlien at premium? Wlien at dbcount? 
What is stock-Jobbing? A stock broker? What is a partnership? (17.) Wliat is 
the base of percentage in stocks? How are all premiunis, discounts. &c « com- 
puted? What is insurance? (18.) Name the kinds Of insurance. What is fire 

insurance? Marine iusurauce? VfUaH \a a^ v^^ki>i? (JL9.^ Au insurer, or under^ 

Writer? (20,) 



INTEREST. 3-17 

118. What is due at settlement, Feb. 20, 1876, on 
the following note, indorsed as follows : Nov. 6, 1873, 
$163.20.; June 24, 1874, $137.50; Oct. 12, 1876, 
$15,25 ? 

$694. Philadelphia, Oct. 21, 1873. 

For value received I promise to pay on demand to H, 
fr. Parker ^ Go,\ or order, the sum of six hundred and 
ninety-four dollars, with interest at 6 Jfe. 

E. Cr. Patton. 

119. A note for $650, dated May 20, 1868, is in- 
dorsed as follows : May 20, 1869, $165 ; July 14, 1870, 
$18; June 30, 1871, $265.13. What is due Aug. 30, 
1878, interest at 7 ?b ? 

120. Upon a note for $250, dated June 1, 1869, due 
two years after date, there were the following indorse- 
ments : July 20, 1871, $9.50; Oct. 22, 1872, $160; 
Jan. 16, 1874, $75. What is due Nov. 16, 1875, inter- 
est 6 ^, after maturity ? 

121. A note, at 6 ^ interest, dated Nov. 20, 1873, for 
$283.50, is indorsed as follows: June 26, 1874, $83.50; 
Feb. 14, 1875, $7.30; Nov. 10, 1875, $186. If this 
note commenced to draw interest three months after 
date, what was due April 16, 1876? 

122. A liote, at 7 % for $1500, dated April 9, 1875, 
was indorsed as follows : Aug. 12, 1875, $327.40 ; June 
30, 1876, $26.50 ; Oct. 30, 1876, $265. What is due 
at settlement, Jan. 1, 1877 ? 

Review. — What is a mutual insurance company? Who is the policy-holder? 
What \» the premium? Uow is it estimated? What part of the value of property 
is usually insured? Give the equivalents. 
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The annexed problems will UliiBtrate 
forms of notes given in mercantile transactions. 

123. DEMAND NOTE (Mot negotiable'). 

$500. Chicago, III., Sept. It, 1874. 

On, demand I promise to pay Hadley Brothers fivs 
hundred dollars, with interest at 6 Jfc, value received. 

Tho8. Schok». 

What was due Oct. 1, 1876, at which time the 
demand was made ? 

Note. — Hail no niKiilioii ot liiUraaL been made In Uie abore iioto.it wuulil 
bate dmwii luunjiiL uuly Irom Uie date on wlilcli Uio daaand wad iiiule. 

124. NEGOTIABLE NOTE, \ 
Ss380. Cincinnati, 0., April 1, 1870. 

One year after date I promise to pay Alonzo Reed, or 

order, three hundred and eii/hty dollars, with interest, at ' 

G "jb, value received. 0. H. Hall ^ Co, 

Rec'd on the witbiu note : — _^^^ 

Au^. T, 1870, S35. J^H 

Nov. 12, 1871, $40. ^^H 

Jul. 13, 1872, «100. ^^H 

What was due Nov. 11, 1872 ? ^H 

N'OTE. — Had iiD meiiUoii of Intetcat been mido in tha abors note. InWrest 
would liavB conimence.1 milyat Uie aiiilmtlon ot Uie year, oroii Uia nialiirity of 
(lie note, Paymenta made before a nolu is due draw lutorest Dnl]l Uia inaturilj' 

125. NOTE PAYABLE TO BEAREE. 

8260. New York, July 7, 1874. 

Six months from date, for value received, I promise to 
pay 0. M. Harrison, or bearer, two hundred and ffty 
dollars, Isaac Vanness. 

AVhat is due on the above note July 4, 1876, interest 
being 7 Jb ? 

Note, — ItwDI bo observed Ibat Vaa above note is not due nntQ Ai BariljM 
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136. NOTE PAYABLE IN BANK. 

^280.20. Topeka, Kan., April 6, 1876. 

Ninety daif» nfter date, Ipromixe to pay J. K. Hiidgon, 
or order, two hundred eighty ^^ dollars at the Topeka 
Savings Institution, value received. C W. Cone. 

What was due Nov. 11, 18T6 ; interest at! ^? 



MEBCANTIL-E BCXE. 

Sa, The M'^cantile Rule id genemlly adopted 
in the settlements of accotiiits past due, and of notea 
for not more tlian one yeav. 

Rule. — From the amount of the debt at the date of 
settlement, subtract the sums of the amount) of the pay- 
tnenti at the same date. 

Problem, — What is due, at the end of oue j'ear, on 
the following note ? 
$610. HarrUburg, Penn., Oct. 1, 1876. 

One year from date, I promise to pay to the order of 
John Collins the sum of six hundred and ten dollars, with 
interest at 6 "jh, value received. James Dupont. 

The indorsements are as follows : Nov. 10, 1876, 
»110; Jan. 20, 1877, $63; May 25, 1877, $112.60 
July 5, 1877, $8a. 



Krvfew. - WliBtiellfe-lniiuriinae? (21.) 
A GUtiUiined premium UFe pnlky? A len, Hi 
Uie pisniluni cateulnled? WLnt In a inutiiiii 
i>kUu7<Z3.) A direct Ml? An Indirect I 
ooiwl property? An awoiwor? Aeollector? 
r d<iUes7 (2fi.] WluiC b tf 



iIlfopnllRyf An endowment poHejri 
I. or single pByment policy? How ' 
Ke-wwiimnM ennipsnyT (it) Whi 
<7 A poll-Umr KbhI eilnts? Pcr- 
What is the tiu ntn? (!4.) VhU 



»ge? 



entry? A eollector oE t]ia|«rt? A UrlS? A clannce? A innnirerl? Wluitli 
■ spedflednly? (J6.) An ad valorem dnly? (IT.) What li d mil.? Tare? Laak- 
sge? Bnmkage? Grnxs weight? Net wetglit? What !■ Intereit? (38.) DeUni 
prindpid. (29.) Rate per cent. (30.) Ttia nmoiinl. (31.) glinpls iiitereat. 
nndliitereBt. (.U;.) Wlioii Is iilmple Inteiwt due? &.-!va>u^lD.'u«oa.t 



•^. W 'm. . 



• I 



^ • • ^ 



-*>. 
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BANKING. 



JSOm A Sank is an incorporated company, author- 
by law to receive deposits, loan money, and issue 
drafts, bills of exchange, and promissory notes, which 
eiroulate as money. 

1. A Bank Note is a printed note issued by the bank, payable on 
demand, without interest, used as money. 

2. A Bankable Note is a note of an individual, or firm, made 
pajrable at a bank. 

S7m The Days of Cfrace are three day^ added by 
law to the time specified in a note. 

S8» The Maturity of a note is the time when it 
'becomes due, and includes the three days of grace. 

S9m Bank JJlscaunt is the simple interest on the 
face of a note to maturity. 

1. Banks requU*e the payment of interest when the money is bor- 
rowed, instead of waiting until the money is due; consequently they 
MkowU, or deduct the interest from the face of the note : hence the 

. nune bank dlMcmtnt, The balance, after deducting the interest, is 

»• called the pboceeds, or avails. 

^ 8. In computing bank interest or discount, the three days <if grace 

|l must always be addetl to the time mentioned in the note ; thus, upon 
% note drawn for 90 days, interest must be calculated for 93 days. 

DiFFEIIBXCE BETWEEN BANK DISCOUNT AND TkUE DISCOUNT. 

— Baiik IHgeount is simple interest upon the face of tlie note, paid 
'» In ailvance, for 3 days more than the time. 

True Dtscount is tlie interest of a sum of money, wliich, put at 
interest, will amount to tlie face of the note in the specified time, or 
it is the difference between the principal and the amount. 

Review. — Wliat Ik lei^l interest? (.^.) Usury? (35.) Kftnie the terms used in 
problems in interaHt. mid their corresiioTKlhig terms in percentage. (36.) What 
slement Is used in interest tliat is not used in percentage? Give the formula for 
finding the interest when tlie principal, rate per cent, and time are given. (43.) 
For finding the principal when the interest, rate per cent, and time are given. (44.) 
T€X finding tlie i>rincipal when the amount, time, and rate are given. (49.) For 
finding the rate wlien the interest, principal, and time are given. (4fi.) For finding 
flM time when tlie principal, interest, and rate are given. (47.^ ^NYvwX. Na «. \AccV\sdk 
payment? (90.) Apromissoiynote? (51.) \VUo\At^evaaSL«t,OT<\.t«.H(^i.x«Ql^vv^>A 
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60. — To FIND THE BANK DISCOtTNT AND THE 
PROCEEDS OF A NOTE. 

Problem. — What shall I receive from a bank for a 
note foi' ¥280, due in GO days, discounted at 6 JI& ? 

Pbocess. — «.0ia5 X 2S0 = S2 M = bank dLtcouuL 
8280 — 2.U = *-m.<JV. = proceeda. 
AirAi.T9i9. — (1.) Since the bank cliai-gee Interest for three days 
more than the time speciHetl, the bank discount wHl be the mtenvt 
of »280 for m .iaya, at fl % which equals 8.0f 05 X 280 = $2.1)4. 

. (2.) If the banl! cbargea S2.M for the use of the tiioney, I shali 
receive the face uf tbe no Le less the bank discount, or 82S0 — $2.9-1= 
8277.06. 

Amalvticu. Steps. — (1.) Find the interesl, or bank diaeounL 
(2.) Find the proceeds. 

RcJLB. — I. To find bank discount, compute the initr- 
e»t on the face of the note for three day» more than the 

specified time. 

II. To find the proceeds, subtract the bank ditcowtt 

from the face of the note. 
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Find the bank discount of: — 

132. $433.39 for 2 yrs. 4 mos. 3 days, at 6 jb. 

133. «387 for 11 mos. 15 days, at 8 fa. 

134. S184 for 5 mos. 8 days, at 6 % 

135. $1292.50 for 80 days, at 8 56 

136. »4518.10 for 108 days, at 10 % 

137. Find the proceeds of the following notes, dis- 
counted at a hank : — 
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(1.) S350 tor 30 (laj>9, at G %. I (5.) JSOOtoreedaya, at IB %. 
\%\ »-,^ for 00 days, at? %. (6.) $360 for 42 days, ut 10 %. 

h.) 5444 for 15 days, at 12 %. (7.) #400 for 55 days, at 8 %. 

(A.) «500for48day5, atO %. \ (a) *1000 tor 3 mos. at fl %. 

Note, — To find the maturity of a note, when llie lime ia specifled 
ill days, count forward in days from the date. Wlieu the time is 
specified In moiitlis, count forward in inonllis; thus, 93 days from 
Ma^ 30 is Aug. 31 ; 4 niontlis from May 30 la Sept. 30. Tlie banl: 
discount is computed on tlie actual number of days. 

138. What is the bank discount, at 8 Jfc, on a note for 
$445.70, dated July 31, 1876, due in 90 days? 

139. What will bethe proceeds of a note for $581.95, 
due in 4 months, and discounted at 9 ^? 

140. What is the interest on a note for $5897.50, due 
4 months fram date, at 5 Jfe? 

141. What were the avails of a note for $163.36, dated 
Aug. 13, 1875, due Sept. 11, 1875, and discounted at 9 J6? 

142. What were the proceeds of a note for $156.36, 
dated Aug. 1, 1874, due Dee. 11, 1874, and discounted 
Sept. 5, 1874, at 9^? 

143. What were the proceeds of a note for $245, dated 
Jan. 11, 1875, due July 4, 1875, and discounted April 
11, 1875, at 18 Jfc? 

144. What was the bank discount of a note for $729, 
dated May 10, 1876, due Nov. 25, 1876, and discountfid 
July 7, 1876, at 7 Jt? 

145. What are the proceeds of a note for $217.40, at 
90 days, dated May 30, and discounted June 10, at 6 Jfc ? 

146. Bought a horse for $275, and sold him for a note 
at 60 days, for ®350, which I had discounted at 6 % 
What was the gain ? 

147. Discounted a note of $304.72 for 90 days, at 6 %^ 
and invested the proceeds in ftour at %VQ ^getSi^Jk- "ft^^ 
many barrels did I purchiUie ? 
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148. What are the proceeds of a note of $500, dne 
in 90 days, bearing interest at 9 % which I discounted 
Ht the same rale at a bank? 

Note. — Wlieii ti iiot« beai'iiig ijitcrest ia diseouiitad nt a baiik, lIiQ 
discoiml is ciiiiiputetJ on liie amount of Llie note aL inaCurity: thus 
Uie interest ot tSOO tor 1)3 days, at 9 %, equals $11.625 ; tlip ainouiu = 
S5I1.G2.'>. Tlie baiik discount is tlie luterest ou ibis amount for tlie 

149. I have a note for $704.70, dated June 80. 1876. 
It is due Oct, 7, 1876, and bears interest, at 7 jfe, from 
date. What will be the proceeds, if discounted at a 
bank, Aug. 15, 1876, at 18 ^ ? 

150. A note of 3 months, dated July 16, 1878, for 
$632, is diswuuted at 6 Jfc, Aug. 10. What are the 
proceeds ? 

151. Bought a horse for $270 cash, and sold him for 
a note at 60 days, for $355, which I had discounted at 
6 Jb. What did I gain? 

152. Discounted a note of $309.59 for 90 days, at 
12^, and invested the proceeds in flour at 8i]2 per 
barrel. How many barrels of flour did I purchase ? 

61, To FIND THE FACE OF A NOTE WHEN THE 
TIME, RATE, AND PROCEEDS ARE GIVEN. 

Pkoblem. — For what sum shall I draw a note at 60 
days, discounted at 6 Jifc, to realize $600 ? 

PB0CK89. — tl — SOIOB = J.QRW = proceeds of SI. 

IflOO -^ S.98H5 = f«oe..l7 = face of the ntile. 

ArrALTSis. — (1-) Since the intarest of SI for Ibe given lime, at llie 
giTen rate, equals $.0105, tlie proceeds of $1 will equal llie difference 
of SI and $.0105, Drt.9S»5. 

12. ) If S.9895 ia tlie proceeds of SI, Llien KKH) will be tlie proceeds of 
&3 many dollnra as 8.0805 U cutiULinod Umca In SflOO, or SQ06.37. 
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ROT.B, — Divide the proceedt, or given sum, Jy the pro- 
ceeds of f 1, at the given rate. 

Find the face of it note, so that the proceeds may be 
as follows : — 

153. $012 for 2 mos. 18 da., discounted at 6 56. 

154. $354 for 9 mos. 3 da., discounted at 8 J6. 

155. $683.50 for 4 mos., discounted at 7 % 

156. $325.T5 for 60 da., discounted at 5 f>. 

157. *37.50 for 90 da., discounted At 9 % 

158. What should be t)ie face of a, note at 60 da. to 
realize S450, discount at 10 ;fc ? 

159. What must be tlic face of a note at 90 da., dis- 
count at 8 ;fc, to realize $95.75? 

160. For what sum must I draw a note for 90 days, 
flo thah the proceeds, at 8 % may be $500 ? 

161. Wliat must be the face of a note at 60 days, to 
realize $560 when discounted at 4 |^ ? 

iG2. For what sum shall I draw my note for 60 days, 
to realize $350, at 6 ^ discount ? 

163. What must be the face of a note at 90 days, to 
realize $625 when discounted at 7 ^? 

164. What must be the face of a note paj-able in 
3 mos., that I may realize J280 when discounted at 8 ^// 

165. What must be the face of a note payable in 
30 days, to realize $1500 when discounted at 6 '^ ? 

166. Bought merchandise for $3625 cash. For what 
sum must I give my note at 3 mos. to obtain that sum 
&om the bank, discount at 6 Jfc ';" 

167. A man bought 320 bbls. of apples at $2.75 per 
barrel, on 15 days' time : he sold them tlie same day at 
83.25 for a note at 90 days : he discounted the uo<>;.-. «.\. 
12 fo to meet hia own obligation. VJ\va\, ti'vi. Vt wvitt.'i 
hy the ti'iinaiiction ? 






PHESENT WORTH, 




G2. The Present Worth of .iny note or debt 
due at some future time, witlioiit interest, is such a sum 
as, placed at interest for the time at a given rate, would 
Hmouiit to the debt, or face of the note. 

63. Discount is an allowance made for the pay- 
ment of the debt or note before it is due. It is the 
difference between the face of the note or debt, and the 
present worth. 

1. Commercial Discount is an allowance made lo the pur- 
chaser nn liie askiiig or li»t price of an; article. 

i. Bank Discount. When the Interest on a note or debt due 
In a given lime U paid in advaace, the amount paid U called " boak 
diacouuU" 

64. To FIND THE PRESENT WORTH AND D18- 
COITNT OP A NOTE OB DEBT DUB AT A PUTDRH TIME 
WETHOtTT INTEREST. 

Problem. — What discount should be made for the 
immediate payment of a debt of $275, payable u 
months at 6 ^ ? 



= S2fi3](lP W. 
= $11.84 D. 
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AlTALTSis. — (1.) The amount of $1 for moa. at % is tl.045. 

(2.) Since ll.Oii, due 9 nios. hence, lias a present worth of $1, 
•275, due Fn 9 months, will have a present worth of as many dollar* 
as St 045 Is contained times in «21.). or (263.16. 

If the present worth of S275 is X203.10, Uie discount will be S2T5 — 
•2C3.1tI, which is Sll£4. 

Role. — I. Divide the face of the debt by the amount 
of $1 for the given rate and time : the quotient will be tht 
Present tuorth. 
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II. Subtract, the present worth from the face of the 
debt^ and the difference will be the discount. 

F 
Formulas. — (1.) ^ ■ /r^t) ^ ^'^' 

(2.) F — P.W = D. 

» 

168. Find the present worth, at 6 ^, of $185, due in 
4 mos. 

169. Find the present worth, at 6 ^, of $364, due in 
8 mos. 

170. Find the discount, at 7 ^, of $298.91, due in 9 
mos. 

171. Find the discount, at 6 ^, of $702.65, due in 4 
mos. 6 da. 

172. What is the present worth, at 10 % of $366.40, 
due in 1 yr. 3 mos.? What is the discount? 

173. What is the present value, at 8 ^, of $72.68, 
due 8 mos. 11 da. hence ? 

174. What is the discount, at 6 ^, on a note for 
$995.76, due in 2 yrs. 6 mos. 15 da. ? 

Note. — Unless otherwise mentioned, true or real discount Is 
understood. 

175. What is the bank discount on the same note, at 
the same rate and time ? 

176. What is the present worth, at 6 ^, of $395.31, 
due in 2 yrs. 4 mos. 15 da. ? 



Keview. — What ia the face of a note? (52.) What is an indorsement? (53.) 
Qive the supreme court rule. (54.) The mercantile rule. (55.) What is a bank. (56.) 
A bank note? A bankable note? What are days of grace? (57.) What is the 
maturity of a note? (58.) Wliat is bank discount? (59.) What is the difference 
between bank discount and true discount? Give the rules for finding the bank 
dlMOunt, and the proceeds of a note. (60.) For finding the face oC 8l \\q>\a Vfik5s«v. 
the time, rate, and procee<l8 are given. (61.) What \a v^re»«\\X N«Qit>^*t v^^ ^^^^>a^ 
eomtt? (63.) Commercial discount? Give the iu\«a lot ^wOCvw^NJaa \i«««oN.^««!C>a- 
Mnddtscoimt of a note? (&i.) 



177. B owes A *291.33, payable in 6 mos. ■wittwrnt 

interest. B, wishing to pay A immediately, discouiita 
his note nt a bank, at 7 Jt, for an amount, the proceeds 
of which ehall be sufficient to pay the present worth of 
liis debt at the same rate. What is the face of the 
note ? How much will he lose by so doing ? 

178. What is the difference between tlie discount 
and interest of *800 for 90 da. at 7 Jb ? Between tlie 
discount and bank discount ? 

179. I have two offers for my house ; one of $6200 
cash, and tlie other of a note for $6800 for 2 jts. C 
mos. without interest. Would I gain, or lose, and liow 
much, by accepting the latter offer, money being wortli 
7 ^? 

DRILL OABD EXERCISES. — TABLE TIU. 

Exercise XXXII, — Finil thopreseiit worth (if E dollars fen- A months, 
B (lays, ai C % 
XXXIIL — Find the discount uf G dollars for B montlis and 

C days, at A %. 
XXXIV. — Find tie bank discount of F dollars for A 

months, iu'cliidi[ig days of gra«e, at B %. 
XXXV. — Find tlie bank di=cii!iiit of G dollars for F days, 
iucludiug grace, a 



ANALYSIS OF INTEREST, 
I. Deanitions. 
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n. Propositions in Interest. 

1. Pboposition I. 4. Proposition IV. 

Formula. Formula. 

2. Proposition IL ft. Proposition V. 

Formula, Formula, 

3. Proposition HI. 

Formula. 

in. Compound Interest. 

1. Analysis. 2. Rule. 

rv. Annual Interest. 

1. Analysis. 2. Rule. 

V. Promissory Notes. 

1. Partial Payments. 6. Ixdorsemexts. 

2. Maker or Drawer. 6. Supreme Court Rulb. 

3. Payee. 7. Mercantile Rule. 

4. Face. 

VT. Banking. 

1. Baxk Note. ft. Bank Discount. 

2. Bankable Note. (a.) AwUysU, 

3. Days of Grace. <&.) Rule, 

4. Maturity of Note. 

VII. Discount. 

1. Commercial Discount. (a.) Analysis. 

2. Bank Discount. (6.) Rule. 
8. Present Worth. 

TEST QUESTIONS FOR EXAMINATION. 

1 . Wliat does the rate per cent sbow ? What is meant by one hundredth of ft 
tiling ? By 6 hundre<lths ? By 5 i)er cent ? How are the words per cent repre? 
sented? 

%. Vnien I 8ay, " 3 % of $5 Li 15 cts.," which Li the base? which the rate? which 
the percentage? What i3 the l>a8c? 

3. What is the percentage ? To wliat is tiie term ** ]:)ercentage " applied? 

4. Wliat is the sum of the base and percentage called? What is the amount? 

5. What is the difference? In the statement, " $202 is 2 % more than the cost 
of my horse/* which Ls the base? which the rate? which the amount? In the 
statement, " $198 is 2 % less Uian the cost of my horae," which is the base? which 
is the rate? which id the difference? If the base ii conerete, what Is the per- 
oentage? Of what denomination is the rate? 

6. What often stands for the term **base*' 7 PeTceii\»i(^<6*{ '^Afiu^ \Kt «MB^:l 
▲mount ? DiSoreuce ? 
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1. WhuthniMntbTtliecwiI? wbM by theHlllne [Xice? When la Uie ■ 
prion Ihe auioiiiiLy Wlieii li U tlis illlTereiice? WLm is luuaUy Uie Iww In 
uiilluM? WluU !• luawil by mvai or guii? Wliai ia intsiit by Iom? Wl 

B. DeSne coininlsskin. Wbatka tha Ubm In eommlBalon? Wlial la mew 
■ ttatotr By wlwt oiher name la ■ (u-tor aomettiuM called? Wliat Is a hn 



Uav doea a bn>k.:r illllur f 


■ojiiaftictoro 


agent? W 


lal tt a conalgtnneDt? Wbai 


HunJoratooJbyUittBiin 


™..»ig,«H-" r 


WWchlat 


le consigueK? Wbalaieuel 






ilselon reckoned when a pur- 


elUM !• madar wb«D nn 


It iiinilHT 






g. WheutliBba«aiul 


n.u. «™ give, 


howlalbe 




itRteinBut,"4%or aiu la 


," wblcb la Uie baae? wlu 


cb the ra»7«hicU Ihepe^ 


CBlllftgu? 








ID. WliBi. tliB baw MiJ 


n.W an given 


bow Is iLe 


aiuount rouud? How h the 


difference fomid? lUiutr 


le by example 






11. Wlien Ibo bua u 


J iMiwiitaae 


ue given, 1 


ow can the rale be rooudT 


Illustrate by an exH..ii.1e. 










i pcrceiitnge 


ire given, bow can t!>e ba« be found? 










13. Wbeii Uie rnlo and 


amount are gl 




Hie ban be foonrt? IHov 


tratebyanexaiiiplo. Wli 


n tba raw a» 




n given, bow can tlu) b«i 


ba round? 
















IS. What In a corporatl 


on? WliatEa 


1 charter? 






r Joint-fltock 


omiiany? 


How is the atock divided? 


Wbatlatbe usual value ot 


a share? W 


at la n>ean 


by a cortlHcalB of sioek. or 


acrip? How uuiiiyslisreB 


may aerip rer 


eaent? Wb 




of aidiaro? by the martet value of a sh 




la Block said to lie at par? 


wben at preniimn? when 


t dlaeount? What ta sloe 


k jobbing? What iaaatook 



broker? 

17. Wbaliaapartnereblp. orflrai? What la Ibe difforanca balweeii a pattner- 
alilp and H coqwraLlon ? What la t!ie Imae of percentage in tbe conipuuUJon ot 
Blocks? Premliiuii). diacoiintti, bTokera-gen, dividends, and aaseiiamenla, are com- 
puted upon what value of atocka? la Ktock sold at a dlsoounl necesaaiily aojd at 
Bloas? IB stock aola at a premium necessflrtly sold at a proHt? 

18. Wliat is Inaiinnce? How man; kinds of Insurance are there? Name 
tbem. What Is meant by Are tnsuranoe? by marine lusurance? Wlut ia hull 
Inautance? cargo Insnmnce? 

10. What la ■ policy? 

ao. Whatlsan iTiBuror.ornnderwriter? What in naually the iimier? What 
isaniutaaliosurancecominny? Wliat Islbepolicy-hobiar.orUieinBUred? Wbat 
Ik tbe premium? How la tbe premium estimated? Wliat part of the value of 
property la usually Insured? In percentage, what repreaenls tbe base? what tlie 
percnnlngc? what the rale? 

SI. What is life insuraiiee? Wbat la meant by a life policy? by an endow- 
ment poUoj? by a continued premium life policy? When the payment of the 
annual pmnium eeaaes after one, Ave. or len payments, what is the policy ollwl? 
How is the premium coinpnteil? Mow does it vary? 

»a, Wliat Is a imitual life anurance oompaiiy? 
X3. What Is a Uu? WUat la a direcltaxt Jvu \ni\iwA\as-l -^tVAXVakyiU 



Wbat Is ui BUBBWiiieiit roll? What la a 

es. WliHl nre ci»toinH, or diitlm? Wtiat b iiiBa,iit Uj Ifliinoge? Wliat tg ■ 
cUBtum-twiiBa? Wliat lemeauLLy aiWTtotsDtcjV Wlul la a uollector ot ktrnt? 
Wlial Id a UiiJT? A doaniicef A iiiuiiflBl? 

36. niiat is a BiwGiUc duty? 

KT. What ia an advaloreiu duty' 
fron weight? iiat weight? lu what 



PS8. Wlist i^ InWreKT 
SB> WUttt Is Ilia (irliielpal? 
SO. Wliat id the rate percent? 

31. What la the amount? 

US. What is elmple Interest? 

33> What b coiiipouui] laMrsat? In computing coraponnd inlereit, nhat is 
done Hitli the interest at the end ot each year? When la simple Imetest due? 
Wheiican llbecollecteil? Can compound Inlerost becoUected? When? When 
Id annual Intereat due? Seml-aniiual inteiBat? WIteii can buuubJ or semi-aununl 
Interest be coUected? 

34. What la legal Interest? 

30. WhatlsuBury? 

■0. Whntaud howmanytBrma are used In interest? Which terra ta ©jjnlTft- 
lenttobase? Which to rate? Which t» pereenCage? Which to amount? What 
element is Found In [KrceuUge Umt ia not found In Interest? 

37. Kdw can Interest tw found on an; principal for any time at any per cent? 
UluBtrate by an example. 

38. The interest ot any sum ot money la equal to ntiat? 



41. How la liitereot cslcu]Hte<l for any rate by the fli^ method? 




4a. How la tlie inleresl found for any number of daj^a by the 6 % method? 




43. How can the Interest he found when the principal, rale, and time, 


«to 


glieii? Illustnis by an example. 




44. HoH can the prlndiAl be found when Uie Interest, rale, and time 




given? llluatrate by an enainple. 








^™n? Illustrate by an eiample. 




40. How can the rate per cent be found when Uie Interest, principal, and 


tlma 


«™gi™n? niuatratebyaneiample. 




41. How can the time be found when the principal. Interest, aiid rate are cl< 


tea? 



iud luleresL How la eopiyum^ bJUbwufl. t9i>fn\rtnftrt V^sa,- 




I. Defiiw MinBK] M imr-KiBnal intereM. Glre Uw 



50. Wlist i> iiwuil by apaniAl |n)'->t'ul'' 

51. Dvoiba ■ i>fi>inbw«i( boUl W1m» k( tbe makei oi dnwei? Wbo ia Ibe 
ps]«af TbonkBjbs iLeholdnarownat? 

S9. Wlul b Uw ttae of Uw iiote? Wlut ki hchmu; lo lokke ■ uMe valW in 
law^ Wbcn • note iailraiini toonler. wbiU mnM lieilntteiit llie Uiiie (rf |iA>iiwtiLy 
drawn to beunr? To wboni nimt m uale be 
or "tob^Ajer''? WlAt At« Bpeli notesciUkUf 
iwn to Uw onlir at Uie maker an n^odatsd or 

U nriUfli. " with tulereU," wben does interesl cominence? 

»3. Wbal b an Indorsemenl? To wluU eite dote U>e term >• Indorseoieiit " 
I4>p1;7 What b the effect oF k genenU InlotHment on the luuk of a iiole? 
Wbat ifl the efTeot of a Apcdal itidorHirkeiit? IVheii a perwHi ^gnH Itl? luuue on 
the back of a note, what !■ Le called? When dm lie become re3|>onsiblo? 

S4. Write oat Uie Supreme Court nila tor comiiallne intercst. JOiMrals bj an 
exiunplo, 

nn. Give the mercantile mie. ninimte by an exanitjle. 

Se. Whnt ii ■ bank? Wliat li uieauL by a bank uota? What is meant bj n 
baiiksUe note? 

m. What are dajs of grace? 

58. What Is meaiiC by Uio maturil^r of * note? 

SB. What b bank dlBcoaiit? How does bank dbconiit dlRer fiwn elrnple 
lnl«reiit? Whence the lUUUe bank discount? After tha Interest is paid. what. Is 
Uie balance ottho money borrowed on niiolerallcd? lu CDminiting bank ilmmint, 
vthnl In addled to the time inantioned in tbe note? What U thu dllTei«nc« U*tireLii 
bnnk diwDunt and true discount? 

ao. How Hie Uie bank discount, mid the proceeds of a note found? Ulustnle 
byanaxnmtilo. 

01 . How Ih Itie tHee of a nota found wlun the lime, rate, and proceeds are 



«a. WhatlxUscount? Whnt I j com meicial discount? 1 
M. How am tho present werUi Slid discount of n note oi 
"liiie without iutiinnt, found'/ Uliumio by au ouuuple. 
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BONDS. 

OS* A Sond is a written instrument pledging the 
payment of a sum of money after a specified time, 
bearing interest from date of issue. 

Bonds are evidences of iJebt incurred by governments, States, 
counties, cities, school districts, railroad companies, <&c. 

66» Coupons are checks attached to the bond, 
assuring payment of the interest on it at specified 
times. U. S. bonds are of two kinds, registered and 

coupon bonds. 

1. Begiatered Bonds are entered upon the books of the Treas- 
ury Department at Wasliington in the name of the person purchas- 
ing or owning the same, by whose written order only, or that of his 
legal representatives, can the interest be collected. When sold, the 
owner must notify the Treasury Department, that the registration 
may be changed. 

2. Coupon Bonds are made payable to bearer, and are trans- 
ferable without an indorsement. The interest is collectible by means 
of checks or coupons, payable to bearer, which may be detached 
from the bond. If not paid when presented, they di'aw interest like 
a promissory note. 

3. Consols is a term applied to a portion of the public debt of 
Great Britain. More recenuy it has been applied to the bonds issued 
by Act of Congress for refunding a portion of the public debt. The 
English consols bear 3 % interest. 

4. U. S. 6's and U. S. 5's are designated by the rate of interest 
they bear; the latter bearing 5 %, the former 6 %. 

6. U. S. 6-20's, or U. S. 6's 5-20' s, mean bonds of the U. S. bearing 
G % interest, payable in 5 or 20 years, as the Grovernment may choose. 

6. Bonds are usually designated thus: U. S. 6's 5-20 of '84 (U. S. 
C 7e bonds payable in 5 or 20 years, and due in 1884) ; U. S. 6's 5-20 of 
'85. Government securities and the coupons are payable in gold. 

7. The Market-Frice of U. S. bonds is quoted at a certain per 

, cent of their par value : thus a bond selUw^ «i\. \Q ^o "aJ^io^^ \i^^ "^^ 
worth in currency 10 % more than its face, o? \\Q % ol \V^ \aRfe% 
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\-tOA BONDS. 

G7, Currency is the paper monej used as a anb- 

stitute for gold and silver, and coiiaista of treasury 
notes and national bank notes. 

Note. — Sliica the firat edition of thla book was printed, the pre- 
mlam on gold baa disappeared, and some issueg of United Stales 
bouda hare been retired, and otb«i'9 at lower rates have been issued ill 
their places. The examples in this article are clianged to correspond 
witU [heBe circuiustaiiceB. 



1. What cost eight $500 U. S. 5 20's, quoted at 108J ? 

PROCiaa. — (I.} $500X8= flOOO, (ace of bonds, 

(2.) (4000 X 1.08i^$4340, cost of bunds. 

2. When U. S. 10-40'8 are quoted at 112J, what will 
Bix $600 bonds coat? 

3. What is the value of sixteen $100 U. S. bonds, 
when quoted at 112 ? 

4. What i3 the value of 18700 in U. S. fives, when 
quoted at lllf? 

5. What shall I pay for SSSOO in New York Central 
Railroad bonds, when quoted at 109 J? 

6. Wliat will be the east of twenty $1000 New York 
State 7's, purchased at 115? 

7. How many $100 U. S. 4'» at 106 can be bought 
for $2862? 

8. How many $100 U. S. 5's at 112^ can be bought 
for *5400? 

9. How many $500 U. S. 4j f bonds at 107J can be 
bought for $5375? 

10. How many $1000 U. S. 5's at 116 f can be bought 
for $4665? 

11. How many $500 Ohio 6 J6 bonds at 112^ can J»e 
bought for mSOOQf 



12. How many U. S. 4's at 98J can I purchase for 

8*7910? 

13. Bought $25000 of U. S. 6's at 104. What is 
my annual income ? What rate per cent is that on my 
investment ? 



Process. — (1.) f25000X .08 = »1500=iiicoiiie. 

(2.) f2oOOOX1.04 = t2aOOO = costof boiidB. 
(3.} *150O-^il2(iO0O = .05iS = 5}^^ = ^ate. 



14. Bought fl8000 U. S. 4's at 103. What is my 
annual income? What rate per cent is that on my 
investment ? 

15. What is the rate Jf) on my investment, when I 
buy U.S. 6-s at 110? 

16. When bought at 109, what is the ^ of income 
from money invested in U. S. 6's? In U. S. 5"a? 

17. When bought at 112^, what per cent will U. S. 
4*s pay ? 

18. What rate of interest on the investment will 
U. S. 4^'s pay, when purchased at 108 ? 

19. What rate of interest on the investment will 
U. S. 5's quoted at 110 pay? 

20. A gentleman purchased $45000 U. S. 4J J6 at 
115J. What was his annual income from them? What 
per cent of interest did he receive on his investment ? 

21. When U. S. 5"s are 102, what rate of interest 
will they pay ? 

22. When U. S. 4's are at 95, what rate of interest 
will they pay ? 

23. When U. S. 5's are at 97, what interest will they 
pay? When at 112J, what interest will they pay? 

^^fhat interest will they pay at 97^? 

■l J 
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rB EXCHANGE. 1 

EXCHANGE. I 

G8. Exchange is the metliod of making payments I 
at distant places by sending written orders, or drafts, I 
instead of the money. ] 

G9. A BUI of Exchange or Draft is an order 
on a person or firm in a distant place tu pay money to 
a third person on his order. 

1. The Drawer or Maker U the person making the draft. 

2. The Drawee ia the person ou whom the bill of exchange is 

3. The Payee is the one to wliose onier the draft is to be paid, 

4. The Buyer or Remitter is the LWiuou who senda tUu bill of 
exchange. 

a. The Holder is the person wlio has possession, or who owns 
the blil. 

0. Acceptance. — A bill of exchange is CHlletl tti accepianee, 
nhen the drawee writes tlie word "accepted," witlihU name aud the 
(late, across the face. The drawee by accepting a bill becomes 
responsible for the payment of the bill. If not " accepted," a draft 
cannot be collected of the drawee. 

7- Time. — mils milj be drawn at 8i97((, or at a certain number of 
clays ((/■(«■ siyht, or ((/ler date. Time drafts are usnally allowed three 
days' gi-ace, 

8. Form of a. Draft. — The following is the usual fomi of a 
domestic bill uf exchange, or draft ; — 

8=500. St. Louis, Mo., Sept. 30, 1876. 

Twenty days after sight, pay to the order of Noble L. 
Prentiis five hundred dollars, and charge the same to the 
account of Ckas. Sheffield ^ Co, 

To Messrs. F. B. Hunt jf Co., 
Boston, Masi. 

70. An Inland or Domestic Bill is a draft 
upon some person or iiim in t\ie a&vae couutiy, ^^^ 



l?:xcHANOB. 86T 

71. A Foreign BUI is a draft on a person residing 
in another country. 

1* Far. — Exchange is at par, when the cost equals the face of the 

draft. 

2. Premium. — Exchange is &tprenUun%f when the di*aft sells for 

more than its face. 

3. Discount. — Exchange is at discount, when the draft sells for 
less than its face. 

72. The Course or Bate of Exchange is the 

cost of $1 of exchange at the current premium or dis- 
count at the place drawn. 



DOMESTIC EXCHANGE. 

73. To FIND THE COST OP AN INLAND DEAFT OB 
BILL. 

What is the cost of the following draft, exchange 
being at 3 J6 discount ? 

*600. New York, June 10, 1876. 

At tight, pay John Morrell, or order, six hundred dol- 
lars, and place the same to the account of 

Fisk ^ Evans. 
To Day, Smft, ^ Co., 

Chicago^ 111. 

Pbocbss. (1.) $1— $.03=$.07, rate of exchange. 
(2.) $.97 X 600= jp582, cost of draft. 

Akalysis. — (1.) Since each $1 of the draft is purchased at 3% 
discount, $1 of the draft will cost $X -— $.03, or $.97. 

(2.) If $1 of the draft costs $.97, the whole dvaitv^\Vl<l0^^.^fift^^^»ft•^ 
$.97, or $582. 



mm 



EXCIIASQE. 




Rule. — Multiply the faee of the draft hy the cogt 6f^ 
cf exchange. 



18. What must I give for a sight draft of $800 on 
Boston, at 2J Jb discount ? 

14. What most I give for a sight draft of #900 on 
Ne\y Orleftiis, at 5 jfc premimn ? At 4§ ^ premium ? At 
2j 'yfc discount ? 

Problem. — What is tke cost of the following draft, 
at SJ fi premium of exchange? 

f450. St. Louis, Mo., Oct. 2, 1876. 

Thirty days after sight, pay to the order of James Otis 
the sum of four hundred and fifty dollars, and place the 
tame to my account. Amos C Park. 

To Albert Zelt ^ Co., 1 
iVew York City. \ 

PnocMs. — (1.) »1 + S.M5=»1.035, rale or course ot exchange. 
(2.) »1.035 — t.0055 = *l.()2e:., costof *lof tbe draft, 
(3.) H.0295 X 450 = (403.28, cost of the draft. 

Analvsis. — (2.) If the rate of cxcliange is tl.035, and the bank 
discount of $1 for 33 days is (.0055, the cost of eacli dollar of the 
draft la the difference of these iiumliers, or $1.0205. 

(3.) If the cost of SI of the <lraft is (1.0295, the whole draft will 
cost 450 times (1.0295, or $463.28. 

NoTS. — 81ii« the draft iiiiol duo until 33 days ii/JfTiIajll, the sollar or nuikBT, 
receiving tlie cwli on tlio aelivsi? o[ lUa ■}nfu liiu Ilia use of tbe iiioiiej until lu 
iiiftturlly, BiiJ liuni'e Khould ileducl Uie bank ilLtcouiitCur Uie lius from UwooMuC 

15. Find the coat of a draft on Chic^o for J480, at 
2J Jfc discount. 

16. I wish to pay a merchant in St. Loniu $758 : what 
will the remittance cost, exahaw^e \ieiiig at 2^ Jfc dis- 



EXCHAKOB. 



17. What will a draft for *680 cost, at 5 ^ premium ? 
IS. Bought a bill on Boston for iJSSO, exchange being 
at ^ ^ premium: what was its coat? 

19. Cook Brothers of Boston sold a draft on J. 
Tomlinson of Cincinnati for $600, at 30 days' sight. 
Exchange was at 2| ^ premium, and interest 6 Jb : what 
did they receive ? 

20. What will a draft for $1200, at 60 days' sight, 
cost, exchange being 5 Jfi premium, and interest 7 Jfc ? 

21. Bought a draft on Philadelphia for 8800, at 60 
days' sight, at 2^ ^ discount, interest 7 ^ : what was 
the cost? 

22. If exchange is 6 Jfc premium, and interest is 8 ffe, 
vhat is the cost of a draft for $280, at 60 days ? 

^m7d. To FIND THE FACE OF AN INLAND DRAFT. 

23. What ia the face of a draft on Boston for 60 days, 
at IJ Jf) premium, which can be bought for $800, interest 
being 6 Jfc ? 



I 

I f^ A»At.T8i8. — (4.) Since $1.0045 will bay $1 of the drafl. $800 will 
buy as many dollars as $1.0045 ia tontaiued times in $800, ur $796.42. 



|JPBocksb. — (1.) $l-f-.015 = $1.015 = coiirseorrateof eichangp. 

(2.) $lX.01<te = $.0105 = baTikdisc.of$lfor63(iays. 

(3.) $1.015 — $.0105 = $1.0045 = cost of $1 of draft. 

(4.) $800 -=-$1.0045 = 790.42 = no. dollars in face o( 

draft. 



Note. — Tho Hnsl thraa stops In ihettboeea 
■tepa In the presious rasa, they ate not rupeal. 


aa. Tlie tuU fli.alyais should, how- 


Rule. — Divide the given su 


im hi/ the cost of $1 <if 
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EXCHANGE. 



^B- 24. Find the face of a draft on Buffalo, at 90 days, 
^B which can be bought for $1200; interest being 7 ^,&iA 
exchange at 2 Jd premium. 

25. Wliat is the face of a draft that may be purchased 
for ;fl600, exchange being at 2 ^ discount? 

26^ I owe a merchant in Chicago 42300, who directs 
me to remit a draft at 30 dayK. What will be the face 
of the draft, exchange being at 4 Jfc premium, and 
interest 6 ^? 

27. What will be the face of a sight draft purchased 
for $600, exchange being at J Jt discount ? 

28. A draft on New York for ii«25 was bought iu 
Topeka, Kan., at a premium of IJt; wliat did it cost? 
How large a draft could have been bought for ^1500? 

29. Suppose Rand, Avery, & Co., Boston, owe you 
$450.50. Write out a draft on them for that sum at 5 
days' sight, in favor of John Stevens. If you sell the 
draft at a discount of j Jfc, what will you realize ? 

30. My agent in New Orleans owes nie $4900. He 
bought a draft for that amount, which cost $5059.20 ; 
what was the rate of exchange ? 

81. A person living in Philadelphia has $1000 owing 
him in Topeka: will he make or lose by drawing on the 
debtor, and selling the draft at IJ f> discount, when ex- 
change in Topeka is at a premium of IJ fi? 

32. A man in Chicago has $4400 due him in Albany : 
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EXCHANGE. 371 

how much more will he realize by selling a draft on his 
debtor for this sum, at ^ 9^ discount, than by having 
his debtor remit him a draft on Chicago, purchased in 
Albany fo:; this sum at f ^ premium ? 

FOREIGN EXCHANGE. 

75. Foreign exchange is computed by the same 
method as domestic exchange, exeept that the currency 
of one nation must be reduced to that of the other. 

Foreign bills are usually drawn in sets of three of the same tenor 
and date, each containing the condition that it shall be payable only 
when the others are unpaid. 

Par of Exchange. — In commercial transactions the value of 
the several monetary units are fixed as in the following 



TABLE. 



London. 
1 pound sterling = $4.8665. 

Amsterdam. 
1 floru) »= $.405. 



Berlin. 
1 thaler = $.714. 

France. 
1 franc = $.193. 



$1 United States currency =5. 18 francs. 

Quotations, — When quotations are made above these rates, ex- 
change is at a premium ; when below, exchange is at a discount. 

In sterling or English exchange, the value of the pound is usually 
quoted in United States money; but in French exchange the value of 
the dollar is given in francs. 

Thus, when exchange on London is quoted at 4851, it is understood 
that £1 of exchange is worth $4.85i, and, when exchange on Paris is 
quoted at 5.26}, it is understood that $1 of exchange is worth 5.26} 
francs. 

Exchange on England quoted at 485^ would be at a discount; while 
French exchange at 5.26';! francs would be at a premium. 

In sterling exchange, the fractions of the cent are quoted in halves 
or quarters; while in exchange on France the fiuctions of the cen- 
time (the one-hundredth part of a franc) are quoted in halve&^o^'^- 
ters, or eighths. 



KxniAsnE. 



^Kt2 

^^m 76. to fikd the valvh of a foreign bill 01 

^^PKZCnAKGB. 

^" Pboblem. — What is the cost, at par, of the follow- 
ing bill of exchange on London? 
£253 8*. &d. Jfiw Fork, iVW. 12, 1876. 

At nght oftUit our first of exchange (^teeond and third 
of the game tenor and dale remaining unpaid^, pay to the 
order of Donnell, Lawton, ^ Co.y two hundred a?id fifty- 
three pounds, eight thillinge, and sixpence, value received, 
and place the savte to our account. 

Duncan, Piatt, ^ Oo. 
To Mettra. Rotluchild ^ Co., London, Eng. 



(1.) £253 8)r, fW, = £253.425. 

(2.) *4.8605x£253.425 = H233.2fl vaJneiiiTJ.S. money, 

Ahalttical Steps (1.) PTnd the value of the gicen mm tn 

poUTids aad decimata q^ n pound- 
(2.) Find the value in U. S, immei/. 

Problem. — What is the cost of a hill of exchaoge 
on Paris for 83G4 francs, exchange on Paris bein g at 

5.25t? ^m 

rnocE&8. — 33Mfr.-f- 5.255 =|B40, value in U. S. gold. ^^H 



33. What ivill he the cost in U. S. money, of a bill 
of exchange on Paris of 4120 francs, exchange being at 
5.28J? 

34. I wish t,o make a remittance of £850 to my agent 
in Bristol ; what ia the cost of a bill of exchange cover- 
ing that amount, at 488J ? 

35. What will be the coat of a hill of exchange on 
London of £321 2^., the rate of exchange being 4^2^^— 

^^ ji 



EXCHANGE. 878 

36. What must I give for a bill of exchange on Paris 
for 1480 francs, with exchange quoted at 5.26 ? 

37. London exchange is quoted at 490| cts. What 
is the cost of a bill of exchange for £50? 

Pbocess. —$4,905 X 50 = $245.25, cost. 

38. Paris exchange is quoted at 5.22 francs: what 
must I give for a bill of exchange of 2500 francs? 

39. Berlin exchange is quoted at 72 J cts.: what must 
I pay for a bill of exchange for 300 thalers ? 

17* To FIND TELE FACE OP A BILL OF FOEEIGN 
EXCHANGE. 

Problem. — What is the amount of a bill of ex- 
change on London that I can purchase for $4000, when 
exchange on London is quoted 480 ? 

Pbockss. —$4000-^ $4.80= £833.33 = £833 6«. 8d., face of draft. 

WBnTEN EXEBCISES. 

40. What will be the face of a bill of exchange on 
London that can be purchased for $6700, with exchange 
at 486^? 

41. What will be the amount of a bill of exchange 
on London that can be bought for $8200, exchange 
being at 485? 

Rbvibw. — What is stock? (16.) What is the value of a share in bank, insur 
ance, and railroad companies? What is a certificate of stock? What is par value? 
Market value? When is stock at par? At premium? At discount? What is 
stock-jobbing? A stock broker? What is a partnership, or firm? (17.) What 
is the base of percentage in stocks? How are all premiums, discounts, broker- 
ages, dividends, and assessments computed? What is insurance? (18.) What is 
fire insurance? Marine insurance? What is a policy? (19.) An insurer, or under- 
writer? (20.) What is a mutual insurance company? Who is the policy-holder? 
What is the premium ? How is it estimated ? Upon how much of the value of the 
insured property is insurance generally taken ? Give the equivalent of the amount 
insured. Of the premium. Of the rate per csnt. YTYwCl \ft YV^^-Vosocresvisfc**. v5^^^> 
What is a life policy? An endowment policy? A con\\ivua^ ^TetOLVoiai>2kXa V^^'^'^ 
How iB the premium computed ? 
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BQCATIOTI OB- PATICESTS. 

42. What U Uie amoant, in fruxA, af a UI of ex- 
\ chanjre nn Pam that can be porcfaued fer 9904% 
' cinhiingR twing at 5,27? 

iZ. Kxctmnge on Amatenlam is quoted ac 41^ eents: 
wh»t will be the ftuie, in ttorin^ of a bQI o£ t^xebange 
L tt»t can be bought for #500? 

4-1. Whea exctiftng« Lt quoted at 4^3. wfaaC wiD be 
die amoant of a draft on London, that 3000 will bav ? 



EQUATION OP PATSCESTS. 

7S. Equation of I*ayments i» the proceas^ of 
finding tlie time at which several siuos of moneVt due 
at dilTerent timeH, may be paid at ooce, withoat loss b> 
either debtor or creditor. 

NdTK. — The principle on wlii«h One proeeu it bweil ia tkat the 

TIM 111 » c.r.nain mm at money for a giren lime ia worth the same u 
thn ann iit hal/ the money for twice the time, or taice the muiiei' lor 

ha{f l\\e. lime, &c. 

7U. The Equated Ti-me, or Average Tttn*', is 

the time at wliii;h the several sums may be paid in one 
payment without lows. 

SO, The Term of Credit is the time from incur- 
rin(( the d(il>t to the date .it which it becomes due. 

HS. The Avernf/e Terw o/Cred/« is the equated 
time at the end of which uU the sums may be paid. 

ItirtKW, — WliiMlaninntilnl lire-ucurnnce company? (^) Wbikt is ■ Us? (13.) 
WhMliiadlniM IMF An Imllnul Ui«? A pnI1-Ui? Wlul l> n-nl vuaui? For. 
WIII4II propnrljfl' WTuit I* iin msMniior? A coll«Kiir? VThat la Ihn Im rolo? (M.) 
WhAt lira nuHlomi, or diKlMf (U.) IVluil )• toniiiwfo? A ouaiuni.houie? A pan 
or iiinryl' A lollBitnr or Iho ]^t\? A Uirlff? A alenranw? A msntfiMi? What 
lii*a|>aiilAiiilulrl'(».} An Bd valunim ilDty? (2T.) Wlwtla dnft? Ton? L<«k- 
kVtf nmk«««)' Onia wnlvhl? Kut wstgbt? WliU I* InMrcal? (19.] What la 

VfpAnAfti'r {».) Tbu ruwi ^i cum? <,».! Tlww ~ '" ' 



EQUATION OF PAYMENTS. '<75 

82. An Account is a written statement of debit 
and credit transactions, with their respective dates. 

1. A Balance is the difference between tlie debits and credits 
of an account. 

2. A Cash Balance is the difference between the debits and 
credits of an account when interest is considered. 

3. Averaging an Account is tHe process of finding the equated 
time or term of credit of the Imiance of an acoount 

4. Tlie Focal Date is any assumed time from whicli the terms 
o( credit are computed. 

83. To FIND THE AVERAGE TERM OF CREDIT 
WHEN ALL THE TERMS OF CREDIT BEGIN AT THE 
SAME TIME. 

Problem. — I owe, April 10, 1875, |3, to be paid in 

3 months, $5 to be paid in 8 months, and $12 payable 

in 9 months without interest: what is the average 

term of credit? When will the whole debt become 

due ? 

Process. 

(L) 3 mos. X 3 (dol.) = 9 mos. 
(2.) 8 mos. X 5 (dol.) = 40 mos. 
(3.) mos. X 12 (dol.) = 108 mog. 

20 157 

(4. ) 1.57 mos. -T- 20 = 7.85 mos. 
(.5. ) 7.85 mos. = 7 mos. 20 da. 
(6.) Apr. 10+7 mos. 20 da. = Dec. 6. 

Analysis. — (1.) Tlie interest of $3 for 3 mos. Is equal to the 
interest of $1 for 9 mos. 

(2.) The interest of $5 for 8 mos. is equal to the interest of $1 for 
40 mos. 

(3.) The interest of $12 for 9 mos. is equal to the interest of $1 for 
106 mos. The interest of the sum of the items of the debt is equal 
to the interest of $1 for 157 mos. 

4. If $1 is entitled to a credit of 157 mos., $20, the sum of the 
debts, is entitled to a credit of ^ of 157 mos., or 7.85 Tn.Q^.^=^'\ \fiL^*3»« 
26 da. 
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^^H A A« the several items al creilit b^in nt April 10, 

^^B lime is T mo!>. 2t <la. from thU ilnta. or Dec. 6, 1015. 

P 



thee^b^ 



RCLE. — I. Mr^tipli/ each item hy the term of credit, 
and divide the sum of the products Ay the turn of thg ' 
items ; the quotierU teill be the average term of credit, 

11. Add the average term of credit to the date at 
which the credits begin, and the retuU teill be the equaled 
time. 

Note. — The abovp rule may be applied to notes At well u u- 
couiitii. It i.« fouiiileJ (111 tbe priuci|de of making the bauk discount 
equaJ to the iiil^reHL Though this principle is not itriclly a, 
Uie rule is in geiier&l use. 



} 



I EXERCHES. 

45. Fiiid the average term of credit of ^00 due in 
4 mos., *600 in 5 mos., and $850 in 8 mos. 

46. A merchant bouglit goods as foUowd : $600 worth 
at 6 mos., $300 at 4 mos., and $800 at 9 mos. credit:^ 
what 16 the average term of credit? 

47. A dealer bought goods as follows: — 

150 pre. coarse boots at 3 mos. @ $4.50. 
75 prs. calf boots at 4 mos. @ 6.50. 
100 prs, morocco gaiters at 6 mos. @ 3.35, 1 
What is the average term of credit? 

48. Bought merchandise Feb, 1. 1876, on the following 
terms: $600 worth at 4 mos., $500 at 8 mos., $700 at 9 
mos., and $1200 at 12 mos. \Vliat was the average term 
of credit? What is the equated time of payment? 

49. A merchant bought a bill of goods June 5, 1876, 
amounting to $7250, on the following terms: $1600 in 
3 mos., $1500 ill 5 mos., $2000 in 6 mos., and the re- 
mainder in 8 mos. What is the equated time of pay- 
meut ? 



to worth 
. credit :u 
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60. Bought a farm June 1, 1875, for fgOOO, on the 
following conditions: 9^3000 cash, ¥3000 iii 4 inos., and 
the remainder in 8 moa. What woukl liave been the 
equated time for paying the whole amount? 

Suggestion. —The sum palil Jn cash bas no creiiit, but should 
be included in the sum of the items, 

51. Bought 4000 barrels of lime, at $3.50 per barrel ; 
giving in payment notes of MOOO for 3 mos., and |i600 
for 6 mos., and cash to balance. What would have 
beeu the equated time for the whole bill? 

52. Bought 300 yds. of broadcloth at $2.50 per yd., 
on 30 days' credit ; 100 yds. cassimere at *1.50 per yd., 
on 60 days ; and 240 yds. flannel at 75 ets. per yd., cash. 
For what time should a note be drawn to pay the 
whole amount? 

53. A broker sold a farm for $4000, on the following 
terms: $1000 cash, $250 in 4 mos., $750 in 6 mos., 
and the balance in one year. He afterward agreed to 
take a note for the wliole amount. For what time 
must the note be drawn? 

84. To PISD THE EQUATED TIME WHEN THE 
TERMS OF CREDIT BEGIN AT DIFFERENT DATES. 

New York, Jan. 1, 1877. 
J. T. Janeway, 

To Edgar W. Holmes, De. 

1876. Aug. 3, To Cash $500. 

19, " Mdse. on 3 mos. 875. 

" Sept. 11, " Cash 

" Dec. 25, » Mdse. on 9 mos. 100. 

\f\u).\, is the equated time of setUevaftu^il 
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EQUATION' OF PAYMENTS. 



1876 



lilt. 



ila. 



Due Aug. 3, 0X5'MI = 

Nov. m. I08X;175 = 4050(> 

SepLU, 39X590 = 23010 

1877. 

Sept. 25, 41B X 100 = 41930 



A-s-ALVBis. — (I.) Fort 
ieiice we sclecl, as the focal ilale. 
tlie earliesL date at whidi any <il 
tlic hetna become due, wlikli is 
Aug. 3, 1876: tieiice tLe Qrat 
Itein, (500, has no credit. 

(2.) If $.^7.1 is pnyaUte 3 mos. 
from Aug. 10, it Incomes <liic 
Nov. 10, HiiU iLe lenii of cretlU 
from tlie focal data is 106 ila.: 
heiice till.' credit is equal to Ilia 
credit of $1 for (108 da. x375) 



1565 105410 

(da.) (») 

105410-^ 1565 = 67 da. -(-. 
Aug. 8, 1878-f-67du. = OcL 0,1876. i^",|ay,' 

(.3.) If $590 Is duo Sept. II, the credit from \.hefnealdale is 39 days: 
heiice the credit Is equal Lo tLio credit of «t for [30 da. X 590) 83010 

(4) If £100 is payable 9 inus. from Dec 25, 197G, it becomes due 
Sept, 25, 1677. and tlic term of credit from the foca! date is 419 dajs: 
heuce (lie credit is equal to Ibe credit of SI for (419 da. X 100) 41900 
days. 

17,.) The credit of the sum of the payments, S15G5, is equal to the 
credit of (1 for the sum of tlie credits of SI, or lOMIO days. 

(0.) If the credit of ei rcqiiirci 105410 days to lie worLli aceruln 
sum, then for Ibe ci'edit of S1543.') to equal the same sum nill require 
y^j of KS410 da., or GT Aaj*, the avera^ term of credit 

(7. ) The focal date, Aug. 3, 187(i + 67 days = Oct. 9, 1878, the pqualel 
time of payment, from which time the $1565 should be at biterest until 
paid. 

Rule. — I. Find the time at which each item becomes 
due. 

II. Assume tha earliest date as tha focal date, and find 
the term of credit from the focal date to the date mheit 
each item becomes due, 

III. Find the equated time of the several terms of 
credit, by the rule under ^S3. 



I 



54. What is the equatetl time for the payment of 
tiie /oUowiug accoaut? 



^ 



EQUATION OF TAYMENTS. 379 

1876. Jan. 18, Mdse. at S moa. $460. 

" Feb. 17, Cash 180. 

" Mar. 10, Mdse. at 6 moa. 420. 

" Aug. 10, Cash 140. 

" Sept. 5, Mdse. at 4 moa. SOO. 

55. WJiat h the equated time for the payment of the 
following bill ? 

1876. 

Jan. 10, To 214 yds. carpet @ $1.60 at 3 mos. 

Feb. 21, " 450 yds. oil-clotli @ 80 cts. at 6 mos. 

Mar. 14, " 10 doz. cane-aeat chaii-s @ $20 at 4 mos. 

Apr. 1, " 15 bedroom suita @ $25 at 3 mos. 

56. Stuart and Co. sell to A. L. Williams the follow- 
ing bill of gooda : Mar. 1, 1874, $450 at 4 mos. j June 
4, *250 at 6 mos. ; Aug. 13, $415 at 3 raos. What is the 
equated time of payment ? 

57. Loaned to A. E. Perkins, Mar. 5, $900 ; June 6, 
$450 ; Oct. 12, $375. What is the equated time at 
which the whole should have been paid ? 

58. A dealer sold me, March 15, $1600 worth of 
gooda, to be paid for as follows : J in cash, J in 3 
months, and the remainder in 6 months. When in 
equity should the whole be puid Eor in one paj-ment? 

Review.— Wlint Is Oialmue of peroaniiigo !n stocks 7 (IT.J Hownre all pro- 
mlUDU, dlnsotuils, LirokHts^seii. dlvlileiid^ bjhI uaesBmentB compnted? What [t 
limuwiDa ?-(lS.] What Id Die Insurance 7 Hatlno InBontiioa 7 Wliat la a poUsy 7 
OS.) Ad IIUBKr or aiiderwlit«[?a'0.) Wlial Is a miltiial Itisaruice company 7 
Wlu) la tlie poUcy-bolder ? Wliat li the pnniiura 7 How 1b It ealiDUled 7 Upon 
how much of the value of (he InsuEed property ie liiaurancg generally token 7 
Otve the eqnlrolent of Uie amount Inaured. 0[ the premium. Of the rate pet 
sent. Wlmt Is IUs-liuU[S»ce ? (21.) What is a life policy 7 An eiidoimv^V 
poHey T A conlmueil premium life polioy ? A lou, ftia, ot ibi^ ^"■^owiD.'i.vSi*^'' 
^j|Mrblibo)irpmJuja ujmpuMd ? 
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EQUATION OF PAVMEXTS. 



• dm 


i.XUOa=itOOtaoE. 


Smoi 


I.X «» = 1300mos. 




«» aeuomos. 


»!*»- 


-800 = $000 


30OOn 


nets. -^ 600 =«niog. 


ISmoa. 


+ 6mw. = lSiuos. Aug. 



59. I gHve a note forfl400. to be paid in 12 mos., 
but in 6 mouths I paid MOO, and in 3 raos. thereafter 
9400 more. When in equity should I pay the balance? 

AjfAi-TSia. — (1.) ir I paj9400 
I 6 rnos. before it is due, I am ea- 

tiiiedmscreditof fl for(6mos.X 
400] 2400 mos.; aitd, if I pay (400 
3 mos. before it ia dne, I am en- 
titJed In an additional credit ot tl 
[or 13 mos. x 400) 1200 mos., or iu 
all 3600 incn. 

(Z.I Acreditoffl for 3600 nuM. 
is equal lo a credit of $600 for ^^ 
of 3600 mos, or 6 raos. , making the 
balance due 6 mos. after the origi- 
nal 12 mos., or 18 mos. from date. 

60. A man borrowed #3600, to be paid in 9 months. 
At the end of 2 mos. he paid $000, at the end of 4 
mos. thereafter he paid SSOO, and at the end of the 
8tli month he paid jilOOO. For how long after the 
expiration of tlie 9 mos. should he have credit on 
the balance ? 

61. On a note given July 5, 1875, for *930, payable 
ill 12 mos., there was paid Aug. 5, 9200; Oct. 5, 
*200 ; Dec. 5, *230. What is the equated time for 
paying the balance ? 

(S3.) Wlint iHxIiiwtliii? Aniiidliw^Ui? A |>il1-tu? Wli:u to >'eal aRuef 
relHmal pmperly? WIiM is ui mietafr? A eollwHn-? Wliu U Out Uut-nUoF 
(24.) What are ciutonu. or duCieo? <!n.i Whnt Is toiiiiHger A oiutonvlxiaief 
A port of BBirj? A collector at the iHit? A tariSt? A elemuioe? A maal- 
lett? WliBt b « uperiiio cliily? IX.) An ad yiUarem rtiity? (IT.) What ta 
■Imft? Tare? L^nkagu? Breakai^? Qnws weigbt? Net weight? WhU ]» 
IntumtT (»<.l What U Ote prliidL>al? I^et,} Thu rale per cent7 (30.) Th* 

• ThepniillikouldnTaem.'DBii^bM.Vtia'naaljaiijw. 




RATIO. 

8S. Ratio is the relation which one numbei" bears 
to another of the same kind, and is found by dividing 
the given number by the one with which it is com- 
pared. Thus the ratio of 12 to 6 = 2; the ratio of 
6tolO^V^ = J. 

8G, The Terms of a Ratio are tlie numbers com- 
pared ; and when taken together they are called a 
couplet. 

8t. The Antecedent la the first term of the coup- 
let, and is the dividend or numerator of the fraction 
expressing the value of the ratio, 

88. The Consequent is the second term of the 
couplet, and is the divisor or denominator of the 
fraction expressing the value of the ratio. 

Some teachers prefer the French method of expressing the ratio, 
in wlilch the antecedent is the measure or ilivisor of the conBe<|uenL, 
.111(1 make the ratio of 8 to 12 = ^ or |. Either trealmenl will pro- 
iluce the same result in ail questions involving the use of the ratio. 

89. The Sign of ratio is a colon (:) or the ratio 
may be written as a fraction : thus, the ratio of 7 to 9 
may be expressed either as 7 : 9, or J. 

90. Simple Ratio is a comparison of two num- 
bers. 

91. Compound Ratio is a comparison of tha 
products of the corresponding t«rms of two ratios. 

Thus the ratio of6:8l = ^^|^ = ^, and Is formed hy dividing 
' " ' 4 5 '■^^ products ot Uia wcA* 

snts by thcprodurt of tlie coasequenta. 



g[ 





93. T%B Value of CA« Satto is the qootieBto 
the antecedent divided by the coosequent. 

The DOMben ew^unl may be rocK^ntt nttioben. bui th« 

Tb«* hi Ite IMM^ 14 tnta to T tant, 14 Ions u the uitecedi 



'4 

tion, it ] 



93t Sinee tbe Tslue of ihe ntio is a fraction, 
fallows that ite terms msr be treated like those of a 
fraction: hence the foUowiDg [sinciples: — 

1. Mmitipiifuig tie mMtttcedemt multiplier tAe ratio. 

2. MtiltiplyiM^ tie eoiueqttemt divide* the ratio. 

3. DiridiMff tie attteoed^mt divide* the nttiv, 

4. Dividimg the cMueqtumt mwltyilie* the ratio. 

5. Xnitipltfimg or diriding bttk antecedent and e<m*e- 
qmetU bjf the aanu Mutnitr doet not aff'ett tie ratio, 

6. Tie pndmet tf Am or more timpU ratio* u tie ratio 
9f tieir prodncU: a«, 3 : 4 = j, and 5:6 = 6; /A«tt 
(5:6)xC3:4)=15:24=|==jx{. 



1. What is the ratio of 4 to 7 ? of 6 to 12? of 8 to 
14? of 25 to 100? of 100 to 25? 

2. What is the ratio of 6 to Id? of 18 to 6? of 7 to 
7 ? of 25 to 6 ? 

3. What is the ratio of $3 to $30 ? of 4 gal. : 12 gal. ? 
Of 9 lbs.: 27 lbs.? 

4. What is the raUo of 7 to 15? of 12: 15? of 8 
yds. : 12 j-ds. ? 

5. What part of 7 is 2? of 9 is 5? of $8 is $3? of 
11 is 2? 

6. Two is what part of 5? 6 is what part of 11 ? 27 
ia what past oi 50? 



PBoronTioN. 



w 

^^Fl- What is the value of the ratio of 85 to 34? o 
' "MtoSS? 

2. What is the ratio of 25 cents to 12? of 75 lbs. I 
1 cwt. ? of 3 .. 6 <!. to li ? 

3. What is the ratio of 3J to 7? of 6J to 25? of 8 
to 1728 ? 

4. What is the ratio of 2J to 3g ? 



I 



•>', V=Mi V = HiM:72 = ; 

7: 4) 

5. What is the value of the compound ratio 3 : 6 S 
8:14) 



Jo2 :3}? 
5 :6) 



6. What is the value of the compound ratio 

7. What is the value of 6^ to 7j ? of 2| to ^ ? 

8. What is the ratio of 3 l»u. 2 pks. to 3 pks. 2 qts. ? 

9. If the consequent of the ratio is 18, and the ante- 
cedent 24, what is the ratio ? 

10. If the ratio is 2J, and the antecedent is 15, what 
is the consequent ? 

^^ PROPOETION. 

9d. Froportion is an equality between two ratios, 
and is expressed by the sign =, or the double colon 

ThuB t]i« ratio of 6 : 10 is equal to the ratio 6 ; 12 ; and the propor- 
tion may be expressed thus: 5: 10=a :12; or, S : 10 ::6 -, 11. Vs. 
either form, the proportion i» to be lead aa tofto'w^', "Ilic tolin 4 
w»tQiOiii egual lo Ifie ratio qf ^ to 12; or, tilBlo'VO oaStVs Vft^-^ tm 
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PROPORTION. 




Terms. —• Every proportion consists ol twoconpleta, orfoHFtennR 

1. The Antecedents are tlic fint and tliini ler 

2. The Consequents are Die secoud aiiil last U 

3. The Extremes are the Hrst and last terms. 

4. The Means ai'e the tenns between the e: 

5. Mean Proportional.— Wliun, in a proportion, the conse- 
quent o( the first couplet is the t'anie as tlie antecedent of the second 
couplet, this number is called a iiieaa propofUoaaL TIiub in the pro- 
portion 4 : 8 1 ; 8 : 16, 8 ia the mean proportional between 4 and 10. 

lu the proportion 3 : 1 : : : 21, the ratios f and ^, are equal ; fur, 
reduciug these fractions to a common denomiaator^X j) ^M,, and 
/j X ^ = ^ I tl^t is, multiplying each numerator by the other 
denominator, the products are equal. Hence, in every proportion. 

Principle I. — The product of the means is equal to 
the product of the extremes. 

If multiplying either the means or extremes together produces the 
same product, dividing tiiis product by one of the terms of a couplet 
will give the other tenn as a factor. Hence, 

Phisciple II. — Tfie product of the extremes divided 

hy either mean will give the other mean. 

Principle III, — The product of the means di\ 
hy either extreme will give the other extreme. 



ExEncisM. 



i^^y 



1. 16 is to 2 as 40 h to what number? 

2. If the extremes are S and 12, and one mean is 
4, what is the other mean ? 

3. If the means are 15 and 8, and one extreme is G, 
what is the other extreme ? 

4. What number has the same ratio to 15 that 5 ha.'' 
to 12? 

5. Express in a propoTtiou\,\\Bta.\;\^\,>i;;^. 



PROPORTION. , 880 

What is the missing term in each of the following 
proportions ? 

6. 6 : — : : 3 : 4. 9. 84 : 14 : : 66 : — . 

7. — : 12 : : 4 : IG. . 10. 896 : 112 : : — : 72. 

8. 16 : 4 : : 20 : — . 

SIMPLE PltOPORTION. 
95. Simple Proportion is .in equality between 
two simple ratios. 

Simple proportion Is used to And Ihe fourth term of n priiportioii 
where tbe other three temis lire given. The proper arrangement of 
tliese terms is called a Uatemenl. 

In every statement, two of the terms must be of Uie same kinil, 
and the third term of tlic samG kluil as the answer, or fourth term. 

Pboblem. — If 6 bushels of wheat are worth $8, 
what are 9 bushels worth ? 

ba.bQ. ) AiTALTBis.— (1.) SIncell)celhliis« 

§STATttHENT. — 6 : 9 : : 8 : ? only can be coinparpd, the 6 bu. must 
Fbocbssbs. be compared with the bu., a)id tlie 
{a.) {)X8^72. value of t1 biu with llie value ore bu. 
72-^0^12. Hence as 6 biL ; fl bu., iio must «S, 
(h.) 3 4 t1>e value of B bu., be tn tbe value of 
' J) X P 8 liu. ; or, 6 : 9 : : 8 : ? 
= 12. By Prind|iie III., the miisliig 
r term is found by dividing the pro- 
^ duct of the means (9 X 8) by tiie given 
'extreme (d) ; and the quotient U the requireil tenu, or Riiswer. Hence 
the following 

Rule. — I. Write for the third term of the propoHion 
the number that ia of the same kind a» the required 
answer. 

II. Consider from the eonditlom of the question, whether 
the answer should be greater or less than t/ie term written : 
f greater, write the greater of the Tcmai.nVug taf-ma S«'« 



PROPORTION. 



the teeond term ; if lean, write the greater of t, 
ing terms fur the fimt term. 

III. Divide the product of the second arid third termt 
hy the firit term. 



wniTTEH EKBRCISKS. 



of the mmte- I 
i term* | 
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11. If 19 bushels of apples cost t57, what will 36 
bushels cost? 

12. What will 33 yds. of cloth cost, if 18 yds. can be 
bought for *45 ? 

13. If 35 acres cost $7700, what will 112 acres cost. 

14. If a pole 12 feet high cast a shadow 16 feet long, 
what must be the length of a pole to caat a shadow 96 
feet long. 

15. If 15 coats are cut from 48 yds. of cloth, how 
many coats may be cut from 240 yds, ? 

16. If 63 gallons of cider cost 413.86, what will 132 
gallons cost ? 

17. What will 137 bushels of wheat cost, if 9 bushel.^ 
cost |tl2? 

18. If 17 bushels of wheat make 4 barrels of flour, 
how many bushels will 200 barrels require ? 

19. How long will it take me to travel 288 miles, if I 
can travel 12 miles in 42 minutes? 

20. If 6 men can dig a trench in 15 days, how long 
will it take 9 men to do the same work ? 

SuaoKSTtoN. — More men will ilo the work In leas time. 

Rkvuw. — Wlmt ll Hinrlo lnle™« ? (SS.) Compound IntoreM f ;31.) \ttvA 

«f)i|]vBlflnU tn percentnge. WbHt taim in iiB«d Iil Intorett whicli l4 jiol used In pei^ 
«int«|a7 OliB lite rule for lliirllnB the InlarMl or nny luiu. U muy oLe par caut. 
[or uijr number Ot jromi tuU niouIUa. (36.) 



PRoroRTioN. 387 

21. How long will it take 40 men to build a wall, if 
12 men can do it in 20 days ? 

22. When 10 barrels of apples cost $2750, wbat will 
387 barrels cost? 

23. If 3^ acres of land cost $736, what will 8 acres 
cost? 

24. If I of a barrel of syrup cost *43>, what will J of 
a barrel cost? 

25. Wiiat will S of a vessel cost, if J of it is worth 
44800? 

26. What will 9J bushels of wheat cost, if 1 bushel 
is worth *2.30 ? 

27. If it takes 8 men to mow 13 acres in a day,.how 
many men will it take to mow 45^ acres in the same 
time ? 

28. How many men will it lake to do a piece of work 
ill 18 days, if 60 men do it in 15 days ? 

29. If $60 earn $15 in 6 luos. and 6 days, how much 
will the same sura earn in 8 mos, and 12 days ? 

Suggestion. — 6 mos. and 6(Ia^a= ISOdaja: 8 mos. and 12 days 
= 252 ilays. 

30." A man working eight hours a day builds a cistern 
in 20 days : how long will it take him to do the same 
work, if he labors 10 hours a day ? 

31. If a cistern containing 3000 gallons leak 1 gaL 2 
qts. a minute, how long will it take to empty it ? 

32. If J yard of cloth cost $if, what will 1 j yds. cost? 

33. 36 men can build a wall in 12J days: how many 
men would it take to build it in 2J days? 

34. If a certain quantity of provision will last a gar- 
rison of 350 men 7 mouths, bow long will it fced ?A<i 



COMPOOHD PKOPORTION. 



COMPOUND PROPOKTION, 



Statement. 
Acres. Acres. 



• 96. Cotnpmtrtd Proportion is a proportion in 
which either or both the ratios are compouiKi. 

In compouTid proportion, tbe several cniipleta must each be of the 
name ilenonilnaiioii. while Ibe third tena will be uf the same Idnd m 
tlie aiiBwer requireil. 

Problem. — If 8 men can reap 10 acres of wheat in 
4 days, how many men will reap 25 acres in 8 days ? 

Solution, —This problem resolres 
tlseli into two simple proportions, with 
the same third tenii, 8 days. 

If 8 men can reap 10 acres, how 
many men can reap 25 acres? As 
it wili require mure men, the ratkt 
will be 10 : 25; and the proporiioii, 
10:25:; 8: ( ). 

If 8 men can do the work In i days, 
how many men wili It requji'e to do the 
work in 8 days? As It wilt require 
iesa inen, the ratio wilt be S : 4 ; and the 

B=^10 proportion. 8; 4::8: { ). 

f9^P Uiiiting tb^ statements, wa have the 

compound proportion g : 5 J : : 8 : ( ), 

orlOx8:25X4::8r( ). 

Dividing the products of the second and third terms by the prod- 

octs of the first, we have 25x4x8-^10x8 = 10 men, the 

Hiiawer re<juired. 

Rdlb. I. — Plaee that number for the third term which 

i» of the mme kind or denomination as the answer required, 

11. — Take the other numben in pairs of the $ame 

kind, and arrange each pair withoyi reference to the other 

ifottplels, 08 in simple jiroportion. 



Process. 
6 2 
?? X it X S 
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^ III. — Multiply the products of the second and of the 
^trd terms together, and divide the product by the prod- 
of the first terms: the quotient will be the fourth 
m, or answer required. 
' This problem may also be solved by analysis: — 



AWALYBIS. — It 8 me 
reap i of 10 acres or l\ 
11 acres or A acres. 

If 1 man can reap ^ i 
A or 2i aci 
days as 2^ ai 



1 reap 1(1 aoras in 4 (lays, 1 man can 
I ill 4 days, ami in 1 day wiil reap i ut 



a in 1 day, in 8 daya lie can reap 8 times 



and it will take as many ir 
is coutaJned times in 25 acre 



I WRITTEN ESEKCISEB, 

" 35. If 12 men can mow 11 acres of grass in 5 days, 
liow many men can mow 33 acres in 18 days? 

36. 480 lbs. of flour will last 24 men 40 days : at the 
same rate, how long will 300 lbs. last 48 men ? 

37. 144 men, in 6 daya of 12 hours each, can dig a 
ditch 200 ft, long. 3 ft, deep, and 2 ft. wide: in how 
many daya of 7 liours each, can 30 men dig a ditch 350 
ft. long, 6 ft. deep, and 3 ft. wide ? 

38. If 20 men, in 16 J daya of 8 hours each, dig a ditch 88 
rods long, 8 feet deep, and 3 feet wide, how many men 
will be required to dig a ditch 360 rods long, 12 feet 
deep, and 8 ft. wide, in IS days, by working 12 hours 
eacli day ? 

39. 4 men are paid %32 for 6 days' labor : liow many 
men may be employed 21 days for $84 ? 

40. 16 men can gather -14 itcres of grain in 12 days, 
by working 10 hours ;i ilay: how many men will he 
required to gather 440 acres in 10 days, wockio^ Vft 

a day ? 



OOMTOrSD PBOPOBTIOS, 



.and 6 1 



4L A piece of coal 2 fe«t long; 1 foot iride, 
inches thick, weighs 55 potmds: vhat is the weight of 
a block 110 feet !ong. 92 feet wide, and Si feet thick? 

42. A stone 4 inches wide, 8 inches long, 3 inches 
thick, weighs 2^ lbs : what will be the weight of a 
rliaft, of the same kind of stone, 30 feet long, 12 feet 
wide, and 12 feet thick? 

43. If «500 will gain 916.50 in 4 mos. 12 days, at 9 % 
how much will $750 gain in 2 yis. 9 tnos. 8 days, at 

CAUSE AND EFFECT. 

The tenns of a problem involving a proportion may 
be compared not only in magnitude, but also in regard 
to cause and effect. 

/>7. A Cause is any thing that produces an effect ; 
as, men at work, goods purchased, money loaned, &c.* 

itS- An. Effect is the result of a cause ; as, work 
(lone, goods sold, intei-est on money loaned, food con- 
sumed, &c." 

99. A Compound Cauae^ or Effect, is composed 
of two or more simple elements combined; aa, 6 men 
working 8 hours (compound cause) can load 16 cai-s, 
each carrying SOOO lbs. (compound effect). 

Since like cau»eg produce like effects, the ratio be- 
tween two like causes will equal the ratio between their 
effects; thus, — 

Ist cause I 2d cause : : 1st effect : 2d effect. 

Or, 1st effect : 2d effect : : 1st cause : 2d cause. 



COMPOUND PROPORTION. 
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SMPLB CAUSE AND EFFECX. 

Problem. — If 28 men earn $36 in one day, how 
much will 42 men earn ? 

STATEMENTS. 

Ist cause : 2d cause : : 1st effect : 2d effect. 
28 (men) : 42 men : : $35 : ( ). 

PROCESS. 

2 

Analysis. — The first cause is 28 men; and the second cause, 42 
men. Since they are like causes, they may be compared, and will fonn 
the first couplet. 

The effect of the first cause is $35, and the effect of the second 
cause is also money earned : these effects form the second couplet. 

Find the missing term by Principle III. 

Problem. — If 12 horses eat 48 bushels of grain in 
a week, how many horses will it take to consume 40 
bushels ? 



Isteaose. 
12 horses 



1st effect 
48 bu. 



STATEMENT, (o.) 

2d cause. Ut effect. 
( ) horses : : 48 bu. 

PROCESS, (a.) 

10 

^^^^ = 10 liorses. 

i 

STATEMENT. (6.) 
2d effect let caase. 
: 40 bu. : : 12 horses : ( 



2d effect 
40 bu. 



2dcaiiM. 
) horses. 



WRITTEN EXERCISES. 

44. If 8 yards of cloth cost $13.60, how much will 81 
yards cost ? 

46. If $360 earn $16.20 interest, how much will %&T& 
earn? 



F 



COMPOITNB PROPORTION. 



46. If 63 biLsliek of wheat are bought for $7^.75, 
how much can be bought for 4110? 

47. What will 37.5 yds. of cloth cost, if IJ yards cost 
•1.36 ? 

48. If I of a vessel cost 414400, what will ^ of the 
vessel eoi*^ 

49. If a horse travel 30 miles in 3 hours and 'JO 
minutes, how loug will it take him, at the same rate, to 
travel 48 miles ? 

50. How many horses can be fed from 720 bushels of 
oats for a given time, if 30 bushels last 12 horses the 
same time? 

61. If 96 horses eat a certain quantitj' of hay in 71 
weeks, how many horses will eat as mucTi iu 90 weeks? 

COMPOUND CAD8E AND EFFECT. 
pROBi^H. — If a pasture of 16 acres will feed 4 
liorses for 6 months, how many acres will feed 12 horses 
for 8 months ? 



STATEMENTS. 

1st cause ; 2d cause iilateffect: 2<1 effect, 
4 liorsea ; 12 horHes I . . .o • I \ 'ret 

6 moiilUs ; 8 monUis 1 " ■ \ > 



PROCKSS. 



= 64 horses. 



I 



AMALTBIS, — The first cause is 4 horses feeding for 6 mot., anil 
the second cause 12 boraes feeding for 8 mos,, forming Lhe compouiiil 
ratio of the first couplets. 

Tlie first effect U 10 acres, and tbe second effect Is the required 
mini her of acres. 
f^iiil the Hiis.-liig term hj Py\n«\¥\e\ll. 



COMPOUND PROPORTION. 



Problem. — If 9 men can do a piece of work in 14 
days, how long will the same wprk employ 12 men? 



I 



14 days ; { } days ' 



f* X Jf X 1 _ 
J? XI ~ 



AKAI.YS1B. — In thia problem, 9 men working 14 daya Is the first 
cause; and 12 men working a requin^l number of diys, tite second 
cause. The effect of the Drat cau;<e is the worli done, represented by 
unity or 1 ; &nd the effect of the second cause will be the same worit 
orl. 

The required term is an element iif the second cause, and may be 
found by dividing tbe product of the extremes by the product of the 
eiven means. 

Problem. — If 82 men htiild a wall 36 feet long, 8 
f'set high, and 4 feet thick, in 4 daya, in what time will 
48 men build a wall 864 feet long, 6 feet high, and 3 
feet thick ? 



1st cause : 2d cause :: let effect : 2d effect. 
og .JO ) 3G ft. long : 864 fL long. 

4 days .( Idays^ 4 ft. thick : 3 tt. thick. 
Analtsis. — In this problem, both ratios are compound, and the 
required number of days is an element of the second term. 

Tlie second lerm may be completed by dividing tbe continned 
product of tlie first and last terms hy the product of the reiaainiiig 
tenua of the means. 

pBOcass. 



OOMPOrSD PROPORTION. 



52. If 20 men earn *180 in 8 days of 10 hours, how 
much will 36 men eiirn in 12 days of 8 hours? 

53. If a garrison of 900 men use 1250 barrels of flour 
in 3 moa., Iiow long will 5000 barrels of flour last a 
garrison of 2700 men? 

54. If $850 earn $IM in 8 mos., what sum will it 
take to earn ■i'62.50 in 1 year? 

56. How long will it take 60 men to bnild a. wall 660 
ft. long, 10 ft. high, and 3 ft. thick, if 80 men can build 
a wall 1000 ft. long, 8 ft. high, and 2 ft. thick in 20 days ? 

The above example may be solved by analysis, as follows: — 

In A vail 1000 ft. long, 8 ft. bigb, and 2 ft. Ihick there are IGOOO 
cubic feet; and If 60 men build ICODO cu. ft. of wtill in 20 days, 1 man 
can build in the Bame time ^ as inucb, or 200 cu. fL, and in oiie day 
he can build A of 200 cu. fL, or 10 cu. ft. 

In a wall 600 fL long, 10 ft. high, and 3 ft. thick Uiere are 18300 
cu. ft. 

If one man can build 10 cu. ft. of wall In one day, 00 men can 
build 60 tiniea as much, or BOO cu. ft., and it will take 60 men as many 
days to build the entire wall as 600 is contained limes in 19800, or S3 
days. 

ANALYSIS. 

It will be a profitable exercise for the pupil to work 
over again all the examples given in Simple and Cent- 
pound Proportion, solving them by Analysis. 

Uevleit. — Recite Ihe rule tor MlPHlaiing iHlerest hy the itx per eant method. 
(W.l nwfllldlHgtlie liilaresl Kl miy raMbythe six porcHiil melhod. (41.) Give 
tliB Kinniila tor (iiicllug the tiiterest when llie principal, r«W p«r cent, and lime urs 
given. (4S.) For UiidJug llie principal when the Interest, nte per cent. Mid iliixe 
nra (tveii. (U.) For HdiIIdi; Iha principal vhen tlie anioiuit, lime, snd rate nre 
Blvau. (IB.) For Hndlng Ibe rale when llie Interest, principal, unrt time are given. 
(W.) For Hndliig tlia lime wlieu the ptincipal. liiterent. Bod ia(e are Rlren. (4T.) 
What la aniiiul or •sml-aiinuaJ Intereat ? (4».) Wtut is a panlal pHymeutT (W.) 
AiHsntHoiy notar (EI.) Who li Uie tiinkor, onlrnwcr. 



PAETNERSHIP. 



PARTITERSHIP, 



• 100. A Partnership or Firm is an association 
of two or more pei'soiis for the purpose of carrying on 
some business. The association adopts a name, and llie 
members agree to share the profits and losses. 

Partners! lips are of two kinds. 

1. A General Partnership is one in wliicli each partner is 
responsible tu lliu arannnt nf liis entire properly. 

2: A Iiimited Partnership is one In wlilcti cacli partner Is 
liable for a certain »|iec-ifieil aniumiL 

I'artnersliipg ti) exist for a certain specified lime aiQ Bomclinica 
called Limited Partnerahips. 

101. The Partners are tlie individuals whose 
property is invested. 

Partners whose names do not appear In tlie title of the firm are 
sometimes called tileiit pariners. 

In niany linns, some of tlie partners are general partners ; wlula one 
or more, usually silent partners, arc liahte for only a specified sum; 
such are called special pniiners, 

102. The Capital or Stock is the money, or 
property, used by the firm in their business. 

103. A Dividend is the gain divided between the 
partners. 

104. A n Assessment is a tax levied to meet losses 
incurred in the business. 

105. To FIND EACH PARTNERS SHARE OF THIJ 
GAIN OB LOSS, WHEN THE CAPITAL Ol' EACH HAd 
BBBN USED irOR THE SAME TtMU. 



1 







PARTNERSHIP. 



» 



Problem. — A. B, and C engage in trade. A fur- 
nishes $400, B *300, and C $500 : at the end of 
year, they have gained $420. What is each oue'a shlQ« / 

PROCF.S9 (a). 

am + 1300 + 4500 = 81300. 

t12aO : 400 ;: 420 ; $140, A'^ aliaiii of gain. 

tl2U0 : 300 :: i2Cl : $105, B'a share uf gain. 

ei200 : 500 :: 420 : «175, Cs gam. 

TtiOCBSS (fi). 
g share lY^, = J. «L'0 X J = 1»1W, A's gautfl 
B'a share ^^^% = |. 8l:>0 X i ^ 9105, B's 
s shara ,VA = ,\- 84^0 X ^ = »175, 'Cb gw 

Analysis. — (n.) Tlie whole capital has liie same remu 
capital, that the wiiole gain has to A'a sliare of the gain: 
hence 9120O (total capital) : S400 (A'a capital) ;; §420 (total 
gain): tl40 (A's gain). 

Analvsis. — (A.) If A invests S400 ia a business of 81300 
capital, his share of the capital ia -^^ ^ \; and liis share of the 
gain will be | of 8420, or SI40. B invests 8300, or } of the capi- 
tal, and is entitled to | of the gain, or $105; and C, whose share ia 
^ of the capital, will have ^ of the gain, or $175 



1 



Role I. — Make the gain or loss the third term of as 
many proportions as there are partners, of which the 
partners' shares respectively shall be the second terms, and 
the total capital the first term. 

11. The fourth term of each proportion will he tite 
respective partner's share of the yrtin. 

Or, multiply the entire gain hy each partner's sliare of 
the cajntal. 



^^■^ nRiTTRif E:cBnC[SEs. 

^^1. A, B, and C entered into partnership: A put into 

the business *600, B $450, and C $350: they gain *350. 

What is the simre of gain to ■which each is entitled? 

2. Ill a joint-stock company, with a capital of $4800, 
of which A owns 92000, and B the i-emainder, tlie 
annual dividend is $1680. What is each man's shart:? 

3. In a cei-tain business, the capital was $18000, of 
which A contributed J, B J, and C the remainder: the 
profits for one year were $4530. What was each mans 
share of the gain? 

4. Messrs. Jones and Tajlox buy a farm, Jones paying 
$3500, and Taylor $4200. Tlie farm rents for $924. 
What part of the rent should each receive ? 

5. A, C, and D united in the purchase of a mine, A 
paying $3200, C twice as much as A, and D as much as 
A and C. They sold the mine at a loss of $540. What 
was each man's share of the loss ? 

6. A, B, and C hire a pasture for a year for $350. A 
puts in 80 cows, B 40 cows, and C 20 cows. How 
much should each man pay? 

1. B and H shipped grain from Chicago to New York, 
B sending 3600 bushels, and H 3200 bushels: on the 



BeVIEW. — What !■ the race of ■ note? (S2.) What In nii Indonement? <53) 
aire the lapieme couit rule. (SI.) Tlia luereaixUlH rule. (IH.) Whnt Is a bnuk'.' 
(56.) AbankUDte? A bankable note? Wliac are iU}-e o[ Rmre? (fi;.l ^riiatLs 
tbe iiiKtuiitr or aiiote?(M,) WliittlibAiilLdliicount? (SO.) What Is tbe dltteiviice 
between bniik dlKOUiit siiil trna dleeotint? Olye tbe niles for HiuUng tlie bunk 
illacouiit.and ^ie proceedBoC a note. (60.) For tliidliig tbe taeeoF a note when the 
time, rate, aud [iroceeds are given. (61.) What Is present worth? (82.) MaconntV 
(R3.) Connnerolsl illacouui? Give Ibe rules for Hudliig Ihu fiKMnt wortli aiwl din- 
roriut Ota note. (0*.) 




ays PARTNERsan>. I 

voyage, 1326 bushels were spoiled by leakage. What \ 
was each roan's uliare of the ioes ? I 

8. A, B, and C gained #520 in a bitsiness to wKich A I 
contributed $1500, B $2500, and C *2000. What was \ 
each partner's share ? ( 

9. A house was damaged by fire to the amount of \ 
^000, It was instiled in the Home Insurance Company , 
for $3000, in the Continental for *5C00, and in the 
Merchants' for 3«4000. What share of the loss should 
each company sustain ? « 

10. Two men, A and B, ^;ree to build a bridge for * 
$26000. A is to advance uiioney for materials, and B 
to hire and pay the workmen. At settlement, A had 
advanced $8000. and B had furnished 4000 days' labor, 
which cost 42 per day. B waa to receive #1500 for 
taking charge of the work, before the division of the 
profits. What were tlie profits ? Wliat did each man 



lOG. To FIND THE PAHTNEB8' 8HAEEB OF THE 
GAIN OR LOSS, WHEN THEIR AMOUNTS OP CAPITAL 
HAVE BEEN USED FOR DIFFERENT TIMES. 

Problem. — A, B, and C engage in a business^ A 
put in 3t400 for 5 nios., B S5350 for 4 mos., and C #500 
for 2 mos: they gained $540. What was each man's 
share of the gain ? 

Pbocesb. 

1400 X3 = J1200 fori mo. *540 X HU ot J =S180, A's 
»:150X4 = $1400forlmo. *540 X WU or /fl=«210,B's 
faOOX 2 = »1000 for 1 mo. *540 X ijfjj or i^ = »160, Ca 

$3000 for 1 moulK 




PARTNERSHIP, 



Analtsir, —(I.) The use of S4(» for 3 mos. la equal to the use of 
SI200 for I mo. The use of $350 for 4 months is equal to the use 
of S1400 for 1 roouth. The use of «500 for 2 moa. is iK|Ual to the use 
of (1000 for 1 mo. 

(2.) Henee the use of the entire capital for the Bpecifled times \a 
equal to the use of 43000 for I inontli. 

(a) As A's share of the capital is -^j^g or J, he must have ^ of Ilia 
gain, or S180. In Uie same way, B's share is itH ur ,'j, or S210, autl 
C's share is MS8 cr ft, or $150. 

Rule. — Multiply each partner's share hy the time for 
which it was employed. Each of these products divided 
by the sum of the products will be the respective partner's 
part of the capital^ and his corresponding part of the 
loss or gain. 



11. Brown and Butler engaged in business. Brown 
put in 8600 for 8 mos., and Butler $800 for 6 mos. 
Their gaiu was $1682.50. What was each one's share ? 

12. A, B, and C formed a partnership. A furnished 
i600 for 5 mos., B *500 for 4 months, and C $2500 for 3 
inoa. The gain was $3750. What was each man's 
share? 

13. A and B united in a partnership. A contributed 
$240 for 8 mos., and B $560 for 5 mos. They lost 
$118. How much did each man lose ? 

14. Messrs. Jones, Fuller, and Nash entered into part- 
nership, Jones contributed $5400 for 3 mos.. Fuller 
$3500 for 6 mos., and Nji.-jh $4000 for 8 mos. The gain 
in trade was $3633. What was each man's share ? 



^^^^&i 



AIJ-IGATIOM. 




ALUGA-TIOir. 



• Alligation treats of the mixing of articles 
of different v;tliie? aud qualities. 

208. Alligation Medial is the process of finding 
the medium price of a mixture when tlie price aiid 
quautity of e;ich ingredient are given. 

109. AUiffalion Alternate is the process of 
finding the quantities of different values or qualitdea 
required to make a. mixture at a fixed price or quality. 

110. To FIND THE MEAS OR AVERAGE VALUE. 

Problem. — A grocer mixed 60 lbs, of sugar at 15J 
cts. with 30 lbs. at 18 cts., and 20 Iba. at 20 eta. What 
waa a lb. of the mixture worth ? 



PttocEas. 


AsALTSia. — (1.) The cost of 


$.1SS X 60 Ibe. = ».30 


60 lbs. of sugar at l^ cts. is $9.30; 


.18 X SOJbs. = 5.40 


of 30 lbs. at 18 cU. U »5.40! of 


J» X 20 lbs. = 4.00 


20 lbs. ftt 20 cts. Is M-OO; Mui tlio 


— 


entire cost Is *18.70. 


110 )1&70 


(2.) If 110 :bs. cost $18.70, 1 lb. 


.n per lb. 


will cost ,1, of <18.-0, or n ew. 



Rule. — Divide thu coat of all the ingredierUa by tht 
Hum of the quantities mixed, and tite quotient will be thu 

aver aye value. 



1. A farmer mixed 10 btisliels of wheat at $1.40, IJ 
bu. of oata at 60 cts., and 25 bu. of corn at 40 cts, : 
what 16 .1 busiiel of tlic uus.t\n;tt -ijovftv"'. 




ALLIGATION. 



2. A grocer mixed 10 gallons of water with 40 gallons 
of brandy worth $1.25 a gallon: what is a gallon of 
the mixture worth ? 

3. A grocer mixed 5^ lbs. of tea at $1.20 per lb., 
2J lbs. at 70 ets., and 2 lbs. at 60 cts. : how much is 
1 lb. of the mixture worth ? 

4. A man mixed 25 lbs. of coffee worth 50 ets. per 
lb., with 10 Iba. of chicory worth 15 cts. per lb. : whut 
is the value of 1 lb. of the mixture ? 

5. If 18 gal. of wine at §2.00 per gal., 26 gal. at 
*3.20, and 20 gal. at $4.80, be mixed with 16 gal. of 
water, what Is a gallon of the mixture worth ? 

111. To FIND THE QUANTITY OP EACH INGEEDI- 
ENT IN A MIXTURE OP A GIVEN VALUE. 

Principle. — la a mixture the total logs on the ingre- 
dients used of the several prices or qualities must equal 
the total gain. 

Problem. — A grocer wished to mix four kinds of 
tea, worth respectively $.80, *.90, $1.00, and *1.20 per 
lb. How many lbs. of each shall he take to make a 
mixture worth $.95 per lb.? 



loJH 



I 



+ 1.5X 1 

4- 5X(l + 2) = 



- 30 cts. 1 



Analtsib. — (1.) For convenience, arrange the prieea of llic 
pies in a column in the oriler uf tlicir vtilueH, wiLli Iho giveu mean at 
Uie left Marli the gains plus, and Uie lusaes minus. 

(2.) By using 1 lb. of lea wortli 80 cts. In a. misAjKc \n\)ii -wwiS^si 
flscia, the gain U 15 cts.: by using 1 l\i. al-WlcVs.V^ifi^aiwU^' 



I 



r: — = — 1 
(3.| n^ lining 1 lb. ten north SI.OO In ti mlxtnre to be worth (^ cts., 1 
tlic loss U 5 rts. ; and b; using 1 tb. at St.20, the lass is 25 els. I 

(4.) By using one pound o( each (the smallest integral quantity), 
tlie loss is 10 centt more than the gain; and, since the gain and hss I 
RiUBt be equal, take an atlJIlioniil quantity of any of the Einiples below 
the mean price sufBcient to gairi 10 cts., ot 2 lbs. at 90 cts. : liencd 
F the miiture will consist of I lb. at 60 ct9., 3 Iba. at SO cts., 1 lb. at 

P»1.00, and 1 lb. at 81.20, —a totaJ of 8 lbs. 
(5.) Prove by Alligation Uedial. 
Rule, — I. Arrange the prices or qualities of the 
ingredients in a vertical eolumv^ with the mean price or 
quality at the left. 

II. Find the gain or lost on 1 unit of each. Take such i 
an additional portion of any as will make the losses bat- ' 
anne the gains. 

Note. — (1.) There can be an inrf^JiHe number ot mixtures made, 
Giich having [liffeient proportional quantities of tlie several ingre- 
dients. The only condllioa to be observed is, that the losses and 
gaUis shall be equal. 

(2.) Pupils should be required to exercise their Ingenuity In com- 
pounding mlaturea differing in Ibe proportional quantities of the 
several ingredients, Eadi eiample should be proved by Alligation 
UediaL 

Problem. — A grocer mixed sugars at 16, 18, aiid 
22 cents, to sell the mixture at 20 cents per lb. : how 
much was taken of each ? 



^2 X 



ct«. gain, ^^^^^1 

cts. IMS. ^^^^H 
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Proof. — 1 lb. $.10 

1 lb. .18 

8 lbs. at $.22 == .06 



5)$1.00 



$.20 

WRITTEN EXERCISES. 

6. What quantities of cofifee, worth respectively 28, 
32, 40, and 48 cents, must be mixed to sell at 36 cents 
per lb. ? 

7. A farmer has sheep worth $3.50, |6, and 17 each : 
how many of each price must be taken to average $5 
per head ? 

8. In what proportion shall oats at #.60 per bushel be 
mixed with corn at f .90 per bushel to sell the mixture 
at 80 cents. 

9. A jeweler melted together gold of 16 carats, 12 ^ 
carats, and 18 carats, to make an alloy of 15 carats : 
how many oz. of each did he take ? 

112. To FIND THE QUANTITY OF EACH INGREDI- 
ENT, WHERE THE QUANTITY OF ONE INGREDIENT, OR 
OF THE MIXTURE, IS GIVEN. 

^ Problem. — A merchant having wheat at $1.50, 
$1.75, $1.55, and $1.80, wished to make a mixture of 
150 bushels, which could be sold at $1.60 per bushel : 
how many bushels must he take of each ? 



$1.60 



$1.50 
1.55 

1.75 
1.80 



PliOCESS. 

ctB. Inuh. cts. 

+ 10 X (1 + 2) « 30 

4-5X1 =5 

— 35 cts. gain. 

— 15 X 1 =15 

— 20X 1 =20 

6 




AT,I-IG ATION. 



= i!o a 



1.80 



AiTALTSIS. — Silica, to make a mixture containing 6 busfa., II !*• ' 
quires 8 biinh. at 91.50, 1 busli. atSl.55, 1 bu9li. at ¥1.75, aiid I bush, 
at $1.80, tu make a niisture containing ISO bush, it will take as itiany 
llmea the amnuiiM of the several ingredients as 6 bush, are contained 
times ill 150 bush., or 25 times: hence it will require 75 husli. atfl.SO, 
2S buah. at S1.55, 25 husli. at 31.75, an>l 25 bush, at (1.80. 

Note. — To anrid (ractJaiu. tba amount at Clie luliture oonti^iiliiB tbe Brullul 
IntagnU qiianllUea oC Uis seraial iiigreJleiiUsliould, [I poaslbls, be aii aliquot part 
of tha givea amount. 



BXEBCISE3, 

10. How miicli sugar at 8, 10, and 12 cents per lb, 
must be mixed witli 72 pounds at 16 cents, so that the 
mixture may be worth 1+ cents per lb. ? 

11. A farmer has oafca at 40, 60, and 70 cents a 
bushel: what quantity of each mn^it he take to make 
a mixture of 40 bushels, worth 50 cents a bushel ? 

12. How mucli wool at 3o and at 40 cents a pound 
must be mixed with 100 Jbi. at 60 cents, to make the 
mixture worth 45 cents per lb. ? 

13. A brokei- lias an order for 1000 bushels of wheat 
at $1,25 per bushel; bow shall he mix wheat which he 
values at *1.15, 41.20, «1.S5, and -«1.50, to fill the order r 

14. How many gallons of alcohol of 90 fa and of 85 fa 
strong must be mixed witli 100 galtoua of wat er to j 
make the mixture 80 fi strong ? 




POWERS AND ROOTS. 405 



POWEBS AND BOOTS. 

113. A Poiver of any number is the number itself, 
or the product of the number, taken as a factor a 
certain number of times. 

114:. Involution is the process of finding a power. 

1. The first power is the number itself. 

2. The second power or the square is the product of two 
equal factors. 

3. The third power or the cube is the product of three equal 
factors. 

Note. —The area of a geometrical square Is the product of two equal factors 
(the length by the breadth) : hence the product of two equal factors is called a 
square. For a idmilar reason, the product of three equal factors is called a cube. 

4. The exponent or index is a small figure placed above and 
at the right of the number, to show how many times it is taken as a 
factor; thus, 

5 = 5^ = 6, 1st power. 

6X5 = 5« = 25, 2d power. 

6X5X6 = 5« = 125, 3d power. 
6X5X5X5 = 5* =625, 4th power. 

Pboblem. — What is the square of 23 ? 

ILLUSTRATION AND PROCESS. 

(a.) (6.) (C.) (d.) 

t u 

23= 20 + 3 2 +3 = t+u 

28= 20 + 3 2+3= t + u 



09= 60 + 9 1 (2 tens X 3) +3?= «tt+tt« 

46=400+60 (2ten8)« + l (2tensX3) ^+ tu 



62O = 49O + i5O + = (2tens)a + 2(2ieusXa^A-^=^^-V'^^>*-^^'' 



w 






POWERa AND BOOTS. 



It la erident that S^ ia composed of 20 nnltK-|-9 I 
nnita(6.),orot2 lens + 3uiii[g (f.). When endi part of the number li ] 
multiplier] separately, the i-esull iu (A.)=400-f 120 + 9 units; i 
= the square of 2 tens 4- ^ limes (2 tens X 3) -J- the square of 3 unibi, 
SubsUlulliig the letters (, for the 2 lens, and u for the 3 units, aiiil ' 
omitting Che signs of luultlptication, in (d.), l!ie result is f -|- 3 t u 
u^: heuce we have the following 

Formula. — The square of a number expressed by tieo I 
figures equaU the square of the (e/w, plus twice the prod- 
uct of the tens by the unitg, plus the square of the units; 
or, (£ + «)" = £' + 2 t w + M». 



Problem. — Write the square of 86. 



Process. — eO> = MOO 
2(30 X 5) = 800 



of^^ 



Write in the snme manner the squares of each 

following numbers : — 

1. 8T; 76; 57; 21. I 4. 68; 55; 24; 38. ' 

2. 49; 85; 64; 54. 5. l|; \*; fj; |i. 

3. 84; 93; 32; 67. | 6. .17; .025; .031; .0025. 

Problem. — What is the cube of 23? 

Applying llio (onnulu For ttie iri'">ra 
hAve, 

(M + S)"™ aC + SCTOxSl + J" 



o'+JCa 



ll«X3)4-2(Mx3') + 3' 

(a»x3>) 



u of mum 



i'+a(iH+ ( 



Hence we htvc Uie JuWovj'to^ 



+ 31^+5 



EXTRACTION OP BOOTS. 



FOKMtJLA. — The cube of a number expressed lig two 
figures equals the cube of the tens, plus three times the 
product of the square of the tens by the units, plus three 
times the product of the tens by the square of the units, 
plus the eyhe of the units ; or, (t + «)' =^ t* -\- Z t^ u -\- 
3 t w' + u\ 

Peobubm. — Write the cube of 43. 



tirn ' 



w 



pBoCEas, — 40° = 
3 X (4W X 3) = 



4 



79507 

In the same manner write the cubes of each of the 
following numbers : — 

7. 23; 45; 24; 53. I 10. 3T; 29; 98. 

8. 47; 83; 96. 11. 1|; f|; 1^; 2^. I 

9. 27; 84; 63; 54. 1 12. 4.5; .25; .018; .0036. ■ 

EXTRACTION OP ROOTS. 

115, The Root of a number is one of the equal 

factors that will produce it. 

1. Tlie First Hoot ia the number itself. 

2. Tlie Sc|uare Boot is one of the two equal factors of the 
mirabpr. 

3. The Cube Boot is one of the three equal factors of the 
nuiiilwr. 

4. A Perfect Power U the product of equal factors. It has an 
exBCt root. 

5. All Imperfect Power hns na exact root. 

8. The Badical Sign i» a character placed Ijeforo the number 
to show that [|^ rout l« to he taken ; tlitts ^ denotes the »quare root ; 
y denotes the cube root ; ^ denotea the 5tli root, etc. 

NOTK. — The rout of a uuniber is also indicated by a fractional 

exponent: thns &i denoted the cube root of S ; \^ di^MnVc.^ \!as. u:£i3xa 

^aaf, ol 10; til deuoti^ liiu cube root of tiie square ot %. 



Wo EXTRACnON OF KOOTS. 

llGt Evolution k the process of liiiding the nwt 
of a number. 

117* To FIND THE NUMCEK OF FIGDBE8 IN THE 
BOOT OF ANY SUMBEB. 





NBARE. 




crn.. 




0' = 


81 


1 perio<l. 


0'= 729 


1 period. 


10" = 
08' = 


loo 

9801 


2 periods. 


10'= iooo 
90^ = 970299 


2 period 




ioooo 








899' = 


oosooi 




mf= 997002999 




1000^ = 


ioooixio 
90oso6oi. 


4 periods. 


1()00" = 1000000000 
090»'= 990700020009* 


4 period 



From the above Lible it will be seen, by Inspection, that the »qwjn 
of any number contain! twice a9 maiiy, or one less than twice as m&iiy, 
figures as the root. 

It will also be seen that tlic cube of any number does uot coutaiu 
mui'c than three times as many llgures aa tlie root. 

For Square Root, 

I. Separate the given number into periods of two places 
each, beginning AT units in pointing integers, and ceuTtt' 
ing FROM units in potntint/ decimals. 

For Cube Boot, 

II. Separate the given numhci' into periods of three 
places each, beginning at units in pointing integers, and 
counting FROM units in pointing decimals. 

Review, — Wlml \» a bond? (8S,1 A coupon? (66) A rsglsteroil hond? A 
coupon bond? Wlint ore coimoJi? WlmC la currency? (SI.) Wliat la eieliwisuV 
[N.) AblUot exchange? (SB.) An acc«p»iice? An InluiU LIU? (70.) A fDreicM 
bill? (Tl) DefliiRBquntloiiorpnrlneiiU, (7S ) EquBtod time nmviimge Umo. (Tn.) 
\ TTiefemi of credit. (80.) Avemce leimut eiedlt. 91.) WhM ti u Mowuur ^Oj j 
A Ifolttuttf ? A ca«li biiliLuoti? 'i'W fucji\ AbAaI 
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SQUARE ROOT. 

Problem. — What is the square root of 4226 ? 

FBOCESS AND ILLUSTBATION. AxALTSiA. — (1.) Since the 

nuinber has two periods, the 
root has two figures, tens and 
units. 



f + 2tu + u^ = 4525(65 

e* =36 



2 « u + u* =» 625 (2.) The 8<iuare of the tens 

2 e tt = (120 X 6) 600 is part of the first period. The 



^._^ 25 largest square in 42 is 36, the 

1 ^ 25 *'*^' ®' which is 6, the tens' 

— — figure of the required root. 

(3.) The square of the tens taken from the power leaves a re- 
mainder of 625, which contains twice the product of the tens by the 
units, plus the square of the units. 

(4.) Twice 6 tens are 12 tens, or 120, and 120 is contained 5 times 
in 625: 5 is therefore pro&a6^y the unit figure of the root: 5 times 120 
» 600, which deducted from 625 leaves 25. 

(5.) But u^ remains; and, as u =» 5, ic^ =3 25, the exact number of 
units remaining: hence the given number is a perfect square, of which 
65 is the square root. 

CONTRACTED PBOCKSS. ANALYSIS.— (1.) Dcduct the squaro 

of the tens' figure from the first period. 
^^\^ (2. ) Twice 6 tens = 12 tens, the trial 

2_^ or partial divisor. 12 tens is contained 

125) 625 ^^ 6^ te>^s ^ times. As 5 is the probable 

525 unit figure, add it to 12 tens as a com- 

plete divisor. Multiply this divisor by 

the unit figure, and deduct the product from the remainder of the 
power. 

Note. — Tf the complete divisor should prove too large, tlie anit figure of the 
root is too large. 

Review. — What is ratio? (85.) What are the terms of a ratio? (86.) Wliatia 
the antecedent? (87.) The consequent? (88.) What is the Rigii of ratio? (89.) 
Define simple ratio. (90.) Compound ratio. (91.) What is tlie value of the ratio ? 
(92.) What is the effect of multiplying the antecedent ? (93.) Of multiplying (he 
consequent ? Of dividing the antecedent ? Of dividing the consequent ? Of 
multiplying or dividing both auteoedeut and 00Daftt|0«iit Vy:^ XSki^vMsub vraxEiaw *t 






I 


lOCESI 






l-HUOF. 


AsALTms.-(l.) since the Umglh 






iMiao-m 


=28 




of the rtnc b eqiuU to the braullh. 


X 


XM 


= 400 

3U 






MX 20^400 


Slid the product of the lanetb by Ihe 

breadth glvei the area, the vjoara 


MX 


= 40 










root of 784 mj. In. will gira the Imglh 


«x 


= 


"H 






ax 8-J4 


of each side of the lint 


S" 


= 


-^ 








period!, the root will coiilaiii tt.o 


<3 


ByO 


ifll.th 


UrBBBl H« 


are 111 Uie lefl-biiim parioil la 20 Indies, and the prod- 




the 


ength 


bytl 










llLl«lY«3, 








M- 




pre» 






uare, the remainder must be added to 


twoo 




(Fig 




» U.e !e«Blh 


t each aide 1> 20 Inohc. the length ol 


two> 


daini 


nut be 


wlie 


ailno 






(i 


31i<ce Uiere 




. In <m« row o 


the addition to the two iddee, Uio a.1- 


dltlon 


wUlbeuiniui)- 




aq. In . in width lu 40 tq. In. ai« eooUiiled Hinoe In 


384X1 


in., 


re. Kino 


engtl 


of ll« e.ithB addition Is 40 in., and the width Is 8 hi.. 


tlie wMlUa 






idM will COllt^n 8 tl 


ma 40 *,. in, = (30 sq. in. x 8) + (M 


«q.li 


X«) 


or IM 


»q. i 


■IFlB 


2). 320 5(1. '" 


aubtraoleJ from 384 aq. in. leave 04 


(fl 


Too 


mplete the 


H|l>»t 


(Fig. O. it 1.1, 


nesary lo atld the nnaU nqnaps 8 In. 


long »de 


1. wid 


(PTg 


3), BO 


aUinlngGlsq. 


11., which subtraat from » aq. incliiw: 


heuui 


thai 


Mlsailnohwlon 


gaaUSSindlBBwida. 



Rule I. — Separate the number into periods of two 
figures each. 

II. — Find the root of the left-hand period; avltract 
its square from the period, and to the remainder annex 
the next period for a diuitlii.'n.d. 



6QUARE EOOT. 
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III. — Midtiply the root found by 20 for a trial or par- 
tial divisor; divide, and write the quotient for the next 
figure in the root, also add it to the partial divisor. 

IV. — Multiply and Bubtract., as in simple division, and 
to the remainder annex the next period for a new dividend. 
Proceed as before until all the periods are exhausted. 

Notes. — (I.) It tlio dlviJenJ atanyiltno doon not coiilaln the compleM dlvlfor, 
place B cliihei In the root, iLnd Ltiag ilowii tbe ii»it |>e]'tuil for a. new dlvldeiid. 

(3.) If the giTsii iiuiiib«r contaliia an uikeveii iiunitKr of decimal placei, make 
Ihem even by aiioeiihig ■ dplier. 

(3.) If BQ Integnl number in not ■ perfaot pooer, annex m numf periods of 
cl|>heis as tliere are (o be decimal places In the root. 

(1.) When the ejuct root of the lanns of B Fiactloii CBnnnt bo found, reduce Uie 
fractkin to an equal fraclinii of Iilgberor lowet terms, Uiat shall have a denaiuhia- 
lor which La a perfMt square; Ihua l/| = y*!! =v'i'g X V'l2 = i ("^ "i >= '■*' + 
= .66+, or y'j = y'jJ=^Bi.8G+. Or reduce the traoUou to a tlediual, and 



Problem. — Find the square root of 584926.42. 



7X30 + 6 

140X0 

76 X 20 + 4 

1534 X 4 

764 X 20 + 8 


= 


140 |U0 
876 
1524)7336 
0090 
15288)1230.42 
1223.04 




1520604)7.380000 
6.11S410 



trad the product, and to Ike remainder • 
dividend. 

(5.) Multiply the root ayw found bjf a 



68492^.42(704 J04+ (1.) JTiid the arecUmt 
49 gquare qf the t^- AaiJ 

(2.) MuUiply UiB root 
found by 20 for a trlid 
daisor. 

(3.) mnd Ike next ffjure 
in the root, and add it to 
the trial didsor for a com- 
plete dltitor. 

(4.) Multiply the divisor 

by the last root flywe, tub- 

iincx the next period aa a nea 



Find the square root of the following numtjers; — ■ 
,.J3. 625; 576j li44; 3025-, 4245. 



Pa 



COBE 1UX>C- 



14. 1296; 5476; 400689. 

15. 5169611 182329; 23804641. 

16. 56.25; 806.25; 680625. 

17. 75.364; 6.5; 7; 5; 2; IL 

18. 8; SMS; A; h- 
20. la;2A»,;65AV 

CUBE BOOT. 

Peoblem. — Find the cube root of 74088." 

PIUlCBsa AND ILI.dSTJt.U'ION. 

(• + 3(«u + a(tt" + H» -; 74088(43 

t» W 



a (* u + 3 t "^ + "' 



+ 8iU =240 

-I-U" = 4 



(8 (« + 3 ( rl + u') u = 5044 X 2 = 

Analthih. — (10 Ab the number has two perimln, the root Has two 
flRuros. 

(2.) The cube of the lenn fa part of tlie lett-liatitl period. The 
Inrgwl cut»e lu 74 ia 04 ; its rixit U 4, the tcin' li)i;ure of I lie required 

(3.) Siihtrnct the cuite. at llie tens, which leaves n. rcmninder of 
10088. This contains 3 times t' niuiiiplied by u plus 3 limes t mulli- 
plied by «' plus «■, or 3 times (■' r'"^ 3 times ( multiplied by u plus 
«', and tliia sum multiplied by u. Three times l^, or 4800, is contained 
III 10088 twice, and 2 Is probably the units' figure of the root. 

(4.) Three limes (" = 4iS00; 3 times ( multiplied hy u = 240; ii» = 
4 i the sum. 4800 + 240 + 4 = &044 ; and 6044 multiplied by u = 5u44 
X 2, or 1003B, the exact remainder ut the power: Iieuce the rout 
la 42. 



What in the length of each edge of a uubluol Uouk 
•HUitaining 74088 cu. iki.'i 



Fig. I. 

4nln. 


CUIIE 

1. 


ROOT. 


JO 111. 


mi 


£31^^*1 


Ti.'- :!■ 






OMOO (n,) «x«lxW=6MW ^ 

loaie «x4axn=>4i'ne)iNA8 ^^^^| 



i 



CCBK ROOT. 



eo^iit tli«eilgeor Lbc Urgm csbe in Uh le((-luiHl potod b 
ilMcDiiteDU of Uii>culnuUlHD«Liii.(Mx«x W = 81000) 
~ iii?He8eii.lii.la*nBam>lad« of 1M(8 



(rf the nUa (tig. 3). 

(t.) SIfwe lbs addllian In each side ot tlie cube most be 40 in. lorg uid M In. 
wld«, UwadditioBlaeaclifldu U I in tliick wUl cotiULnlO tiuuaM co. in.,or IMM 
<u. In.; and Uw Uues liild Kill MnUin 3 tima ICW ea. in., or MOO cu. In. 
(Fig 2. 6). 

(A) It It rariiilnaMrncii. In. lo make an addition 1 inv b la Ihickoan to Uw Uinie 
■liliu or Uis cube, inoKS en. III. will uiaka an aitdilion u man; uic:b«> Uilck aa 4800 
en, In. are wiilslncd lima In 10088 cu, in., or 2. 1( tJifl ailditiou 1 inch tliidi eon- 
Uln 4§00 cu. ill., one 2 !iiche> (hick oil] conUln a lime* 4M0 cu. Iil, ot 9G0n cu in. 
(Fif Z, b). Thli nanilier lublracled from lOOdScu. in. leaves a reniaiuderof 463 cu^ 
In. (Fig. I, ft). 

(S.) MDmnearlylocornplotH tbeeiibfl.SblockBarereqaired.eacL tOlncheiilDns, 
3ln.widi<. ■iiilxln, llil<:k(PlR. 4>.coliliiliihi|{480cu.ii>.(40x 2 X 3 >c 3 = 480) (Ftg. 
4, c). 480 ou. 111. ■iiblraclB.l from 4«S cu. in. leaves 8 cu. in. (Rg. 7, c). 

(1.) To complete U>e cube, ■ block La re'iuiied 3 in. long. 3 in. vide, and a In. 
llllok, conUlnlng 8 ou. Iil (2 x 2 X 2 = B) lFif[. B, rf). S cu. in. Is Uie eiact remain- 
•lerof Ute power (Fig, T, dj: UieieCora Uis llook U i3ia, ou eioli edge. 



CONTRACTED PR0CBS9. 

Problem. — What is the cube root of 3874.23, cor- 
rect to three decimal places? 



8874.230(15.705 + root, 
1> = 1 



Trial diTiaor, 1' X 300 = 300 

1X6 X 30=150 

6X6 

Complete dE visor, 475 



I 



l&nd 5. 

2.175. product of the eonip]el« divisor 
-199.230, Dew dividend. 



7X 7= 40 






I visor and 7. 
Complete divisor, 1oeimV4iM.««»,^to&\\<^r. of tlie compkta dt 



CUBE nnoT. AiC 

Trial Jivlsor, (I57J' X 300 = 13W700 4.SnO(K)000, new tllvldeiid. 



Complete tlivisor, T3U70552B 



[p1p|« divisor uid S, 
:.figS53T025, product of the cum- 



.038472375, remainder. 



^^K Rule I, — Separate the number into periods of three 
' places each, beginning at unit's place. 

II. — Find the root of the left-hand period ; subtract its 
cube from the period, and to the remainder annex the next 
period for a new dividend. 

Ill, — Multiply the nquare of the root found by 300, /or 
a trial divisor ; divide, and take the quotient for the next 
figure in the root. 

IV. — Multiply the product of the root found and this 
last figure by 30 ; and the product plus the square of tkii 
last figure, added to the trial divisor, will form the com- 
plete divisor. 

V. — Multiply and subtract at in simple dimsion, and 
to the remainder annex the next period as a new dividend. 
Proceed as before until all the periods are exhausted. 



NOTE«.-<l.lIf tho dividend 


does iiDt contain tbs complete dirlsor, write a 


dphBrlii lie root, luiJ ounox tU 


naitt periwl aB a new divMeiid, witb which pro- 






a> II Ibe given nambereontA 


na a imniber of decimal places not dlvirib]« bj 


Ihrrf, make It dimlble by aimei 


igclpheis; Ihua 32.4 = 32.W0. 


(3.) Wbeii ui ItiUgnU number 


In xiut n perfBCt cube, aiiiiei as many pftrlodi □( 


ciplien aa Uiei-u are itei-jiiinl place 


. in U19 required root. 






•Hjuenu? The oxtremH? a 




Beeile ITlnciple I. Prindyle 11, 




CMnpuuntl proportlnn, (16.) Wh 





EXTRACTION OP BOOTS BT INSPECTION. 



^^ J I*. EXThACTlOS OF ROOTS BY INSPECTII 

Students will find the following tnethod of great 
in tbe computations 



21. v'186193_ 

22. <!^ 801)21568 
SS. \/17984728 
41. v'25f25MBe 
26. \/1860867 



26. v'l8ra0809O4 I 

27. v'4i6T3648.56S 

28. v'7568696T_ 

29. <^ 8.1448657 28 
SO. "/4173.281 1 



atval^^^ 



81. v^l 

82. v/9 

33. v'sy^f 

3o. Vl 



i 




Sqnan Root. 


j 

10 




CulM ttoot. 







11* 


3 

7 


4 


5 


1 

w 

125 
216 

612 
TSS 

1000 


1 


3 


, 


4 
4 


• 


• 


7 


8 


19 


o 



6 


1 

W 
4» 
04 





e 


2 


lU 


100 



-We final jitpve ff ihe ] 



otoni 



ibe root of t. perfect prnrei 
' ms; be foBiid by Ilie lollo 



ruocKBS. E^irtSNATios. — TliB root of llie Inrgeet sqiiuro of Ihe Ml- 

^ J haiiO peiio>l 1e 6. wlilch wrilu above Uio eorreB))niiUliig porioil. Aa 

1i GO *-''*> l"'"*' ""!■ '" B. Oia luiil figure of [he root inuat end In T. or lu 

e,„ eoiniilemeiil. 3. TiyT. 

— — By (riKl tbe iqiiara of ths 8 eiibtractei! tnta lu cormpOndlUc 

" ^ parlodTB, and Ihssqiutrs of T Biibtrooleil [roiii lis Qornaponilliig 

period SS (omlttiag ttie cipher), la»«B» lU V«i»\ wVitVi nawibar of uui li aqml to 
twice UiB produci ot Uie root ft[areB ', oi (J x 11 x '1 = ^^''^ »»», 




METHIC STSTEM. 



METBIC STSTKU OF WEIOHTS AND UEASITRES. 

XJ9. The Metric System of weights and mea* 
ures is formed upon the decliniil scale, and has for its 
base an invariable unit derived &om nature, and called 

a METEE. 

130. Hie Metre is tlie ten-miUionth part of the dis- 
tance from the equator to the pole, und is the unit of 
linear measure. 

121, The Are (aiV) ia a square whose side is ten 
metrex. It i» the unit of land measure, and contains 
one hundred square metres. 

122, The Stere (^ttare) is a cube whose edge ia a 
metre. It is the unit of solid or cubic measure. 

123, The Litre (leeter'y is a cube whose edge is 
the tenth of a metre. It is the unit of all measure* of 
capacity. 

124^. The Gramme is the weight of a cube of 
pure water at its greatest density, whose edge is the 
hundredth part of a metre. It ia the unit of weight. A 
litre of watpr weighs 1,000 grammes, 

12S. The Ifaines of the derivative denominations 
we formed by joining a Latin or ^ Greek prefix to the 
principal units. There are seven of these prefixes, de 
rived as follows : — 



MlLLl, fram ilUlaannu^ a IbatuandllL 
Centi, from Cenfesimua, a IiuntbredUu 
Dkci, from Decuitiu, a icnUu 



^ 



4 



fl 



I ™.™ m 


Oktti. 


Hbctd, from BtaOm, mc kwOrA ^^^H 


The formation of the tallies can be seen at a glance 
by iLc following : — ^^J 


mm 

heel 










■ 




MtTRt 


Abb.' 


Stei:e. 


Litre. 


Gbakue. 


Jlecto 
Xlto 
i/gria 










■ 








LINEAR 


MEASPKF 




^ 



12{t, The Centimetre is the unit generally used 
for inensnrenients 1e»s than a metre. 

int. The Kilometre ia the unit commonly used 
ty BurveyorB in measuring distanceH. 



10 MtaimetT'-.i (r 
10 CtntimelTtH 
10 Dvclmetrrm 
10 Hktiieh 
10 iJokainetrFii 
lU tliwloinotrefl 
10 Kilometres 

1 Metro 

1 Kllumetre 



TABLE. 

■m. ) = 1 Centimetre 
= 1 Decimetre 
= 1 Metre 
= 1 Dekamelre (/Jut. 
= I Hectometre (//;. 
^ I Kilometre (Km.) 
= 1 Myriun-etre {Mm.) 



? 1 i 

IlilHII 


lllllld t 


olo 



* n«mla)/aia aud inyria, uHlQMe\a1tt 



IIBIBIC SYSTEM. 



■srr 
■55 
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4 IH 

s : 1 si 



lllllll 

||-= .li 
tf||i| 

■3 c g s t- £ 



jEli 



I 
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SQUARE MEASUIIE. 

128, The Square Metre is th« unit commonly 
used in measuring su&ces of small extent. It contains 
about 1.196 -\- sq. yds. 100 square metres make one Are. 

129, Tht^ Are is the unit of land measure. 

130, The Mectare is much used by surveyors in 
estimating^ the contents o£ \&n&. \t ■csni'ucccia. ^'^'S- 

acres. 100 Ares make 1 hectare. 



METRIC SYSTEM, 



1 S<|. Meire {Sq. M.) = I Cenliare (eo.). 
100 Sq. Metres 
lOOCentiares (ca.) 
100 Aheb = 1 Hectare (Ha.). 



1 Are {A.). 



CUBIC MEASURE. 

131. The Cubic Metre or Stere is the unit 
used in measuring solids. It contains 35.316 -\- en. 



i stere (S(.). 



JOOO Cu. Decimetres (cu. Jin. ) 
lODecistere [Jut.) 

10 Stuebs = 1 Dehastere (D.St). 

■TE. -~ A cuUs dedmelie Is equl l« fil.ttS -|- eu. in. i uhI ■ deeiBWie eqnali 



tj^l 



LIQUID AND DRY MEASURE. 

132, The ZiiPre is the unit eommonly used by gro- 
cers. It equalii 1.0567 qts. liquid measure, or .908 qts. 
dry measure, or a trifle more than a liquid quart. 

133. The Hectolitre is the unit commonly used 
in the measurement of grain, roots, and liquids by the 
barrel. It equals 26.417 gallons liquid measure, or 
2.837 bu. diy 



lODecilitrvs \dl)= 1 Lttbe (Z,.). 

100 Litres = 1 Hectolitre {HI). 

I Kilolitre, or [KL). 
1 Steke. (Si.). 



10 Hectolitres 



WEIGHT. 

134. TTie Gramme i.s the unit commonly nsed In 
philosophical experiments by jewellers and druggists. 
Its weight is 15.432 Troy g,raiQ&. 



I 



MBTBIQ SYdTBBI* 



4«l 



135. The Kilogramme is the unit commonly 
used by grocers, and is usually contracted to kilo. It is 
the weight of a litre of pui?e watev, and equals 2.2046 
lbs. or about 3J lbs. avoirdupois. 

1360 The Tonneau is the unit comiQonl j u$ed; for 
weighing heavy bodies ; as, coal, iron, marble, railroad 
freight, &c. It is the weight of a cubic metre of gure 
water, and equals 22(146 lbs. avoirdupois. 



10 Decigrammeft 
10 Grammes 
10 Dekagrammes 
10 Hectogrammes 
10 Kilogrammes 
10 Myri^rammes 
lOQuiutals 



TABLE. 

= 1 Gramme (G.), 
= 1 Dekagrampue {Dg,)f 
= 1 Hectogramme {Hg.)* 
= 1 Kilogramme {Kg,). 
=s 1 Myriagramme (Mg.), 
= 1 Quintal (Q.), 

=?1. Tonneau (V.). 



EXERCISE Iff BEADIKOt. 

The decimal point is usually placed 9t ike rj^^t of 
the unit of the scale ; thus: — 



43.67 M. 
25.41 A. 
21.04 S. 

134.41 a. 



48 M. 67 cm. 
26 A. 14 ca, 
21 S. 4 c^ 
1 i^. 34 a. 41 cgi 



(1) 
43.04 M. 

2.6 M. 

4134.2 M. 

6.? A. 

12.14 X. 



= ? 

— ? 

— 9 

— 9 



ORAL. EXERCISES. 
(«) 

34.4 A. = ? 

50.3 ilf. = ? 

.73 i. = ? 

25.004 JIf. = ? 

24.1S. =T\ 'iJ^^.=i.V.^\ 



(3) 

84.06' S. = ?' 

6.4 Zf.. :» ? 

41.43 (?. = ? 

896411 ff. 5P ? 



f 

I 



UETBEC SYSTEM. 



TABLES OF EQUIVALENTS. 



1 In. =2.54 cm. 


IM. 


1311.37 in. 


1 ft =3.048 Urn. 




1 1.093 yds. 


1 yd. =.9144 M. 






WJUAHS MEASDItK. 




1 sq.ft. =.0920 8q.M. 


iBq. 
I CO. 


"■} = 1.196 aq. yd 


1 Eiq. yd. =.8.301 sq.M. 


1 are 


= 119.C sq. yd 


1 acre = 40.47 A. 


IHa. 


= 2.471 ttcres. 


CUDIC M 


EASURB. 




I cu. in. = laaBcu.om. 


IL = 


61.02 cu. In. 


■-- = rSs. 




I.05B qU. liq. m 
.908 qts. dry m. 


IHI. = 


26.417 gal. 


1 cu. yd. = .7645 St. 




2.837 Ini. 




IKl. 




264.17 gaL 


1 coni =-1.624 St. 






28.372 bu. 


1 gal. =.1.735 L. 


1 cii. M. 


■ = 


35,316 cu. ft 
L306 en. y. 


1 bu. = .3524 Hr. 


1 Stere 




.2759 cdB. 



1 gr. Troy = .648 dg. 
loz. Troy = 31.1 G. 
1 lb. Troy =373.2 G. 
lib. avoir. =453.0 G. 

1 T. avoir, = .907 Toniieau, 



1 eg. = .154 gr. Troy. 

1 G. = 15.43 gr. Troy. 

1 Kg. = 2.2046 Iba. avoir. 

1 Qui n til =220.46 lbs. avoir. 
1 Toniieau =: 2204.6 lbs. avoir. 



M>ke Che ndical sign. 
By»leiii?ni9) Wlist 
(123.) Agnuiime? (M 



Q.I Wlmi; Id a ilivldend? (10.?.) An 
I AlUgaUuu iiialUI. (IK.) Alli^pttlon 
l»Apowiiroliiniimt>«r? (113.1 Whnt Istho Hict pnanr')! 
a power, or Bqiuu-e ? Tlio thlnl power, or cube ? Denita 
, U tlie root of a. immbar? [IIS) Tho Hrat root? The 
itmt? WIiHit Is a perfBol poimr ? Aii inipi)rfiKt|»wer ? 
UeUne eroliiUoii. <lle ) What Is Uie baee of iha metric 
■ meuu? (!»),) Aliare? (I'JI.) Aatara?(l^.) A Ulre? 
.) How li tlia ceiitlmotre iiued ? (126.) :' 



METRIC SYSTEM, 423 

REDUCTION. 

Problems. — (a.) Reduce 30 bu. 8 pks. to hecto< 
itres. 
(6.) Reduce 25 M. to yards. 



PIIOCBSS. 

(a.) (60 

bu. hi. yd. 

4).3524 X 30 = 10.5720 1.003 = 1 M. 
pk. 25 M. 



.0681 X 3 = .2643 



5.465 



10.8363 21.86 



27.325 yds. = 27 yds. 1 lin. + 

Anal. Steps, (a.) — (1.) Find number hL in 30 bu. 

(2. ) Find number JiLinl pk.^ then 3 pks. 

(3.) Find total number. 
Anal. Steps. (5.) — (1.) Find number yds. in 25 3f. 

(2.) Find number inches in decimal qfyds. 



WRITTEN exercises. 

1. How many metres in 5 miles ? In 3 miles, 2 rds. ? 

2. How many metres in 63| yards of calico ; and what 
is it worth, at 12 cts. per metre ? 

3. What are the dimensions of the box in feet and 
inches of a box 3.4 M. long, 1.62 M. wide, and 2.1 M.; 
deep? 

4. How many pounds and ounces in a sack of coffee 
weighing 25 Kg. 

5. A merchant bought 130 pounds of sugar at 15 cts. 
per pound : what did it cost per kilogramme ? 

6. He sold the sugar at 25 ^ profit : what was the 
selling-price per kilo. ? 



, 137. A Solid is that which has length, brgadtfi, T 
luid thickiics.s. I 

138. A Straiffht Line is one which does not ' 
change its direction : as, AU, Fig. 1. 
1. Fij,, - 




1. A Bii-aiglil line muasurea ilie eliortesl 
[lIsUiicu between Iwo puliits. 

2. A Bndwii Line ix one which 
occitsioiially elmtiges Its <Iirei:tluii, nnil Ja 
ciiinposcd al slralgUt liues; as, AB, Fig. 2. 

3. A Curved lane ia one which man- 
tinintlly Chuiigea ita (llrMtloli; lu, AB, 
l^g-3. 



4. Parallel Lines are llinse everywhere eiiuSUy lUstatit from 
each other; as, Al(, CD, Fig. 4. 

139. An Angle is tlie diffe.dtice between two lines 
which meet; as, ABC, Fig. 5. 

^'S'l 1. The Vertex of the angle U iho pohit 

. at wUicl* the Ihios meet; ami, wUeii the 

, angle is nainei], the letter at the Tertex U 

/D placed sucoud ; as, AUG, Fig. 5. 

!. A Sight Angle Is fonned wheu a 
straight hue meets another straight tilie, 
uiakliig the two niljaceiit angles eqiutl; as, 
ABC = CBD, Fig. £. 

8. All Aoiite Angle Is riii uigle leu 
than a rij;lit angle; as, EUU, F^- 6. 

4, All Obtuse Angle U an aligle 
gi'oater than a right angle; as, ABB, Fig. ii. 



Hi BO 4es<ee 
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140. A Surface Ims two dimensions, length and 
breadth. 



1. A Plane Surfletce is one which ddes not change its direction, 
fts the 8ui*face of a table, or of a plate of glass. 

2. A Curved Surface is one that continually changes its direc- 
tion, as the surface of a ball or cylinder. 




14:1. A Triaitgle is a plane surface having three 
sides bounded by straight lines ; as, ABC, Pig. 6. 

1. The Base of a triangle is the side on which it seems to rest. 
Kither side may be the base; as, the base 

may be AB, or AC, or BC, Fig. 6. 

2. The Altitude of a triangle is the per- 
pendicular distance from the vertex to either 
base ; thus, AC, or CB, or Ce, is Uie altitude . 
of the triangle ABC, Fig. 6. 

3. A Right-angled Triangle is a triangle having a right angle; 
as, AOB, Fig. 6. 

4. The Hypothenuse of a right-angled triangle is the side 
opposite the right angl#; as, AB is the hyputhenase of the triangle 
ACB, Fig. 6. 

142. A Quadrilateral is a plane ^uxe bai^n^ 
four sides. Fig.7 

1. A Parallelogram hai its opposite sides 
parallel; as. Fig. 7. 



' 2. A Be^tangle liaer its four angles ri^t 

angles; as, Fig 8. 



Flg.8 




Fig.9 



3. A Square has four equal sides and four lAgbtt 
angles; as. Fig. 0. 




I 143. A C 



MENSURATION. 



D of iU four sidn I 

rallelograju, a rect- | 



4. A Trapesoid lioa t 

parallel ; iiJi, Fig 10- 

5. The Altitude uf a |)ikrallelograju, e 
angle, a square, or a trnpewiid, is ibe perpenilici 
lar distance between Iwii uf ils parallel aides ; as, 
A. B, Fig. 10. 

143. A Circle is a plane surface bounded by n 
line, every point of whicL is equally distant from a 
point called the centre ; as, Fig. 11. 

1. The Cironmfereuoe of a circle Is tlie tine by whicli il is 
bounded; a», ABCD. Fig. 11. 

2. The Diameter of a circle isnslralghl lin« 
passing Uirougli the oentre, and tcrmltiating in the 
circumference; a*, DB, Fig. 11, 

3. The Kadius of a circle U Ihe dislance from 
the centre to the circumference. It is lialf the 
lenstli of the diameter; an, GF, or EB, or ED, Fig. 11. 

144. A PriSTfl is a solid whose Bide^ are parallelo- 
Fig. 12. grams, and whose ends are equal and 

as, Fig. 13. 



Fig. I 




Note. — PriBn 



□s from tha fonni of their 



1- A Triangular Prism Is one whose ends 

e triangles; as. Fig. 12. 

2. A Square Priam is one wliose ends are 
squares ; as. Fig. 13. 

1TE. — The square prism Is tito called ■ para^Ielo- 



-A Hexagonal Priam i: 

\\JaTchex:^>m=; as, Fig. W. 



A Cylinder l» a prism whose ends 

as, Fig. ] B. 



I>«^j^^l 



^^^ ft A RiihA. — V 
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Fig. 16. 



' tt. A Cube. — Wlien all the sides of a rectangular 
prism are square, it in called a cihe ■ as, Fig. 10. 




145* A Sphere is a solid boiiinled by a convex 
surface, every point of which is equally 
distiint from a point witliin, called the 
centre ; as, Fig. 17. 

1. The Ciroumferenoe of a sphere ia the 
greatest distance around it. 

2. The Diameter of a sphere is the greatest 
distance through It; as, A3, Fig, IT. 



Fig. 17 . 



P PROBLEMS IN MENSURATION. 

lAG. Problem I. — To find the area of a 

RECTANGLE. 

Example. — How many s<iuare inches in a board 4 
inches wide and 7 inches long? 



1 (length) Analysis. — Since iu 1 row of square Inches there 
4 (wldih) are? sq. inches, in 4 such rows there ore 4 timeB T sq. 
~ ill., or 23 liquare inches. 

Rule, — Multiply the length by tha breadth. 

1. How many acres in a rectaogutar field 123 roda 
long and 42 rods wide ? 

2. How many square yds. in a pavement 80 ft. long 
and 14 ft. wide ? 

8. How many square yds. in the surface of one bide 
a wall 360 ft. long and 9.^ ft. higk^ _ ^ 



^^^' 



MEXRl-nATJOJl. 

Problem II. — To find the area oi 

[ jiELOGBAM. 

^'B'^ „ Example. — How mauy square 

^ \ inches in a board 6 inches wide 

I \ j \ and 8 inches long, cut in the shape 

L \ I \ "f a parallelogram ? 

Illustration. — Cut from a piece nf cardboard a paratlelogram ; 
M, ABDE, Fig. 18. Cut Ihe right-angled triangle, BCD, from one 
end, tbrougli tlte dotted line BC, and place It on the other end it 
AFE. Tiie figure then becomes a rectstigle 8 Inches long and 
Inches wide. 

Process. 8 X = 48 sq. in, 

yoTE TO Tp.ACHEit. — Each pui>ll should be raqnlred to lUmtraW thara proV 
lenuybr himBel/. 

Rule. — Multiply the length by the breadth. 

4. How many square feet in a board in the form of a 
parallelogram 90 tnchea long and 14 in. wide ? 

5. How many acres in a piece of land of diamond 
shape, 48 rods long and 18 rods wide ? 

Peoblem hi. — To FIND the area op a tri- 
angle. 

Example. — How many square 

Fig.l9 p inches in a triangular piece of 

board 8 inches on the base, the 

perpendicular distance from the 

\overtex of the angle to the base 

being 4 inches? 

Pbockss. I X ■! = 10 »q. in. 

IU,OBTEATION. — Cut from a. piece of cardboard two triangles of 

the same slie, as ABD and BCD ; then pLice Ibem so aa to form the 

figure ABCD. Tiie figure tlieu becomes a parallelogram 8 Inehea 

Jong and 4 Incites wide, oue-haM ul -wAiicVi U th.^ ?,iveii triaugla^ ,| 
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Ruiifi. — Multiply one-half of its base by its attitude, 

6. At $60 per acre, what will be the cost of a trian- 
gular piece of land, the base of which is 28 rods, and 
the perpendicular distance from the vertex to the base 
14 rods ? 

7. t'ind the number of square feet of boar(b it will 
take to cover the gable-ends of a barn 28 feet Wide, 
the ridge-pole being 18 feet higher than the foot oif the 
rafters. 

Problem IV. — Thje sides op a triangle being 

GIVEN TO find THE AREA. 

Example. — Wlmt is the area of a triangular piece 
of land, 4he sides of which are respectively 12, 18, and 
24 rods? 

PROCESS. 

12 -|- 18 + 24 = 54, sum of sides. 

54 -r- 2 = 27, half sum of sides. 
27 — 12 = 15, 1st remainder. 
27 — 18 = 9, 2d remainder. 
27 — 24 = 3, 3d remainder. 
27X15X9X3= 10935. 

y 10935 = 104.67 sq. rds. area. 

Rule. — From half the suM qf the three sides subtract 
each side separately ; then mtdtiply the continued product 
of these retnainders by half the sum of the sides^ and 
extract the square root of the product. The result will be 
the area. 

8. The sides of a triangular fidd are respectively 
80, 40, and 60 rods; how much is it wolrth at $50 per 
acre? 



M ENS ir HAT ION. 



PBOni-EM v. — To FIND THE mPOTHESHSH (W A ' 
EIGHT- ANGLED TBIAXGLB WHEN THE OTiIEK TWO 
BIDES AltE KNOWN. 

Fig, 20. Example, — A piece o£ board 

in the shape of a right-angled 
triangle lias a base of i inches, 
p and a perpendicular of 3 inches; 
what is the length of the other 
side? 




%/ 25 = 5 Ans, 

~ (1. ) Cat frani colored cardboanl Die rlghC-angleil 
tiigle ABC, al^o tlie aqiiares BDEA, AFGC, aiul BCHI, so Ihxt 

llie eA^ea will coincide with the tririDgle ABC. 

(2.) The square BCHI may be iilaced un the square BDEA, and 

tlie square AFGC cut so that the two will exactly coincide with 

UUEA, or, in other words, — 

Formula. — T/ie square of the hypothenute i» equal to 

tJte sum of the squares of the other two gides. Hence — 
. To find the hypotheuuse of a right-angled triangle, 
I Rule, — I. Add the squares of the base and perpendi- 
cular, and extract tlie square root iff the sum. 
To find either of the other two sides, 
II. From the square of the hypoth?nuse subtract the 
square of the given, side, and extract the square root qf 
the remainder. 

9. The base of a right-angled triangle is 8 ft., the 
pei-pendicular is 6 ft.: wUat is the hypothenuse? 

10. How high will a ladder reacli against a perpen- 
rf/ciiJar wall, if the \addet i& 4.0 feet long, and its 

atands IQ ft. from the waW! 
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11. What is the distance between the opposite cor- 
ners of the floor of a room 25 feet square ? 

Problem VI. — To find the circumference of 

A CIRCLE, THE DIAMETER BEING GIVEN. 

Rule. — Multiply the diameter hy 3.1416. 

Example. — What is the circumference of a circle, 
the diameter of which is 8 inches ? 

rROCBSS. 8 in. X 3.1416 = 25.1328 in. 

When the circumference is given, the diameter may be found by 
dividing the circumference by 3.1416. 

12. The diameter of a circle is 18 inches: what is 
the circumference ? 

13. What is the diameter of a circle whose circum- 
ference is 26 feet? 

14. What must be the inside measurement of a 
wagon-tire to fit a wheel 4 feet in diameter ? 

PbOBLEM VII. — To FIND THE AREA OP A CIRCLE. 

Rule. — I. Multiply the circumference hy half the 
radius^ or 

II. Multiply the square of the radius by 3.1416, or 

III. Multiply the square of the diameter by .7854. 

Example. — What is the area of a circle, the diam- 
eter of which is 8 inches ? 

Pbocess. 42 X 3.1416 = 50.2656 sq. in. 

15. How many acres in a circular pond one mile in 
diameter ? 

16. What is the area of the end of a log 22 inches in 
diameter ? 

17. What is the area of a circular piece of land.^ tbi 
circumference of wliich is 320 roda^ 



ANSWERS. 







ADDITION. 








F^W 18. 




Pagen. 


4e. 


$987. 


g. 


334166. 


S5. 


$25,481. 


47. 
48. 


320 aheep. 
$6125. 


s. 


2326369. 


SS. 


1212.752. 


4- 


3021197. 


S7. 


$54,902. 




PagcM. 


B. 


2870561. 


28. 


$44,943. 








29. 


$222,134. 


49. 


$40772. 




P^e la 


SO. 


$146,816. 


50. 


986 miles. 


6. 
7. 
S. 
9. 
10. 

n. 
le. 

IS. 


2550245. 

1988881. 

52596760. 

107533540. 

133300644. 

175304SO5. 

320210353ft. 

4i;01005537 


St. 


$60,545. 


51. 


1045 piipilB. 


SS. 
34. 
S5. 


$35,465. 
PBSeSS. 

$2.98. 

Page 94. 

$4.06. 


5S. 
53. 
54. 
65. 
66. 
57. 
58. 
59. 


7732 ixiunda 
$1085. , 
4888 sheep. 
5408 sheep. 
4585 sheep. 
1821 sheep. 
348 melons. 
$2295. 


34. 


4100384269. 


S6. 


$2695. 


IS- 


4901476277. 


S7. 
S8. 


$109. 

394 barrels. 




Page ST. 




Paiteao. 


S9. 


$2.22. 


60. 


$94.34. 


16. 
17. 


1031875. 
504268991. 


40. 


1682 eq. mUea. 




PageW. 


18. 


1307048626. 




Page its. 


61. 


100 acres. 


19. 


311803918. 


41. 


$2684. 


6S. 


108 acres. 


SO. 


901041406. 


4S. 


$886. 


63. 


62^scies. 


£1. 


1306088136. 


43. 


868 sbeep. 




25 acres. 


ss. 


804125325. 


u. 


659 iieacU-tiesa. 


\tk 


s-iliwsw*. 


ss. 


619927113. 


45. 


»777. 


. %"\ wnsa. 



ADDITION. 



66. 124^ acres W. 
113^ acres £. 

66. 62 acres, 

67. 7J acres. 

68. 300 rods. 
200 rods. 

69. 350 rods. 
450 rods. 

70. 300 rods. 
360 rods. 

71. 200 rods. 
300 rods. 

Pafl^e 90. 

72. 180 rods. 
300 rods. 

73. $559.02. 

74. $126.90. 
217 bushels. 

75. 188 busliels. 
$293.43. 

76. 115 tons. 
$250.50. 

77. 749952 feet. 

78. 160 acres. 

79. 298 acres. 

80. 3526 eggs. 

81. 632 baiTels. 

Pag^e 30. 

82. $3.15. 

83. 908 trees. 
Si, $746. 

85, 1483 pounds. 

86, 107 yards. 

87, ^no , 

88, 256 marbles. 

89, $8348. 

yi. iiJZy brkbirds. 



92. $1708. 

93. $1401. 
9^. 48501. 
95. $4791. 
P^. 1796. 
97. 2071. 
Pi9. $742. 

$740. 

$1482. 
99, $745. 

$1355. 
i(?^. 278. 

Page 83« 

/(?7. $9213. 
102. $1273. 
i^,5. $5.66. 
i(?4. 201 rods. 

105, 52 rods north. 
47 rods south. 
99 rods apart. 

106, 40 rods. 

107, 78 rods. 

Page 33. 

108, $2538. 

109, 96 years. 

110, $923. 

111, 60 dahlias, 
ii;^. 423 cents. 
113, $1.31. 
ii4. $16.52. 
115, $5.87. 
ii^. $122,815. 
ii7. $86,315. 

118, $21,253. 

119, $70,506. 

120, $2,342. 



I 



Page 84* 

122. $6,322. 
i;^5. $0,548. 
124. $6,048. 
ijg^. $90,607. 

126. $2007.02. 

127. $5,555. 
i;g». $60,603. 

129. $50,361. 

130. $11,111. 

131. $1339.35. 

132. $31.11. 

133. $219.31. 

134. $64,865. 

Page 3ft. 

135. $43.99. 

136. $24.10. 
i^7. $4370. 
138. $30.74. 
i59. $4,774. 
UO. $448,416. 
HI. $27.28. 
i4^. $251,443. 

520 bushels. 

143, 817 cents. 
$8.17. 

67 pounds. 

144, 170 cents. 

56 in all. 
37 oranges & 
lemons. 

Page se. 

145, $891.74. 

146, 2931. 

147, $71,636. 

148, $43,799. 

149, $3946.433 

150, $8015.002. 



SUBTRACTION. 



SUBTRAOTION. 



Page 44. 

1. 437 acres. 

2. 92 children. 
^.111 barrels. 

4. 268 men. 

5. $1596. 

6. $2S5. 

7. $45. 

8. 3 marbles. 

9. 8. 

10. 63. 

11. 6263 lambs. 

Page 45. 

i;^. 800 cents, 
i^. 9279. 
U. 1282. 
i5. 10269. 
i5. 39 3'ears. 

17. 71 years. 

18. 128 years. 

19. 1302. 
m 1769. 
21. 85 years. 
i^J^. Ill years. 

23. 1182. 

Page 46. 

24. 44. 
^5. 1774. 
26. 797. 
^7. 3322. 
^<?. 18 years. 
29. 848. 

m 1060. 
31. 286. 



,a^. 3504. 
^^. 4580. 
34. 34984. 
,^5. 2464. 
36. 42593. 
^7. 21997. 
^<?. 116787. 
39. 302122. 
4^. 434288. 

Page 47. 

^i. $85470. 
^^. $99.43. 

43. $388,357. 

44. $51,366. 

45. $305.66. 

46. $282.87. 

47. $94.05. . 

48. $99. 
^P. $9.90. 
50. $0.09. 
57. $0,009. 
52. $3,189. 
5,?. $2,211. 
5^. $2,764. 

55. $56,666. 

56. $75,787. 

57. $8,287. 
5<?. $51.50. 
JP. $2.50. 

60. $944,961. 

61. $61,213. 

62. $24,625 lost. 

Page 48. 

63. $12,125. 

64. $59,827. 



65. $63. 

66. $15 gained. 

67. $5. 

68. $53. 

69. 82 miles. 

70. 93 miles. 



7i. 

72. 
73. 

74. 
75. 

76. 

77. 

78. 

79. 

80. 



Page 49. 

53 3'ears. 

$0.03. 

72 nuts. 

$0.14. 

135 sheep. 

20 oranges. 

$46. 

$11. 

$0.14. 

$195. 

Page 50. 



81. Nothing due. 

82. $0.87. 

83. 29 marbles. 

84. $20. 

85. $3. 

86. $30. 

87. $7. 
o8. $ol. 

89. $128. 

Page 51. 

90. 211 cents. 

91. $5968. 

92. $0.07. 

93. $5 At. 
\94. \^^^\sx\^. 



Mni.TIPUCATrON. 



Pave S9. 

95. 88 nuts. 

96. 1374 sheej). 

97. $1227. 
9S. $4.17. 
99. $3159. 

JOO. Given. 
101. $574. 
/f)?. 12S2 Bheep. 

Page S3. 

103. 2276 men. 

104. Oi bushels. 

105. 250 miles. 

106. 120 minutes. 

107. 131 mimites. 
iO*. 262 minutes. 
10§. 58 minutes. 



7iO 


259 miiintea 


ni 


639 minutes 


lis 


366 minutes 




Pa^e 54. 


lis 


$87.37. 


lU 


$19.81. 


115 


$5.36 lost. 


lie 


280 barrels. 




$1880. 


117 


$4078.29. 


118 


$184.54 gain 


119 


$4227.10. 


ISO. 


$32.48. 


121. 


$63.38. 




Page 5S. 


122. 


$0.06. 



1 



1S3. 816. 

124. 250 barrels. 

125. l(i dajB. 

126. 19daj-B. 

127. $2379.74. 

128. $0.86 lost. 

129. 25 miles. 

750. $18,352, arot. ' 

of bill. 

»9.599. 

131. $24.15, amt. , 

of bill. ' 

$15.85cbange. . 



132. $54.23 amt. of 
bill. 
$45.77 lacking. 



MULTIPLICATION. 



. $2.91. 

. 829.70. 



. S2.4 



7. 94 days. 

8. 1341 days. 

9. 1500 days. 

10. 407 days. 

11. 7398 horses. 

12. $39. 
IS. $2.97. 

.14. $1.71. 



15. $3.56. 

16. $6.45. 

Page 67. 

17. 88.89. 
IS. $10.00. 
i9. $21.98. 
^0. 7616. 

21. 1584 men. 
:3g. 660 eows, 
2S. Given. 
g^. $61. 

Page 68. 

25. $100. 

26. 84-8. 

27. V27 miles. 

\28. V2T a\nW\w?,ft. 



4 



gg. 5 yards. 

30. 4 yards. 

31. $1.94. 
^. 2G4 cento. 
55. $97. 

54. $139. 

55. $105. 

Page 69. 



36. 188 imunds. 
57. 23 galloDB. 
38. $3.12. 
59. $4.08. 
40. 1443 shillings. 
.;/. $71.40. 
42. 9G0 pounds. 
.^5. $9. 



^^^^^^H 


"^^H 


i5. 'l'82tt*M. 


80.88 forooffee 


55<;48 {MtmdK^^I 


ft6. 1000 trees. 


82.48 "taiains 


70. 84.41. ^^H 


i7. 64 bushels. 


80.64 "riee. 


^H 




Bill 87.25 


77. 813.75. ^^M 


Pa^*e. 


57. 80.02 change. 


8459.25. ^^1 


4d, 4200 ilimes. 




7^. 81.44. ^^H 


350 dimeB. 


Page »«. 


85.04. ^^H 


60. 20000 mills. 


58. 80.54 fr. 82 bill 


7^. 84.80. ^^H 


75000 mills. 


83.54 "85 " 


74- SI -78. ^^H 




88.54 ■' «10" 


^^B 


Page ri. 


59. 80.65 cost. 


75. 81.20. ^^H 


51. 2500 mills. 


80.35 change. 


^^H 


1830 milk. 


60. 80.77. 


76. 89.63. ^^H 


62. Given. 


61. 85.10. 


^^H 


53. 82.61. 


62. 82.28. 


^^H 


«338.43. 


eS. 843.80. 


77. 86.23. ^^1 


54. «3.e0 for hose. 


64 . 8 J 05. 


8100.90. ^^H 


817.50 for boots 


81277.50. 




16.00 Tor shoes. 


65. 831.25. 


Page 7*. 1 


81.52 "gloves. 


82975. 


78. 897.25. 1 


87.00 "kid" 




79 


8294.90. 1 


Bill 835.62. 


Page »3. 


SO 


86.20. 1 


55. 81.20 latr'ders. 


66. 956 pounds. 


81 


815.375. 1 


8^.50 2d " 


2390 pounds. 


82 


869.12. i 


82.10 3(1 " 


183552 pounds. 


83 


8129.286. 1 


87.20 4th " 


67. 8239. 


8Jf 


828.288. 


88.00 5th " 


818355.20. 


85 


8297.30. 


Bill 821.00. 


68. 376 gallons. 


86 


80.453. 


_4ff. 80.55 for sugar. 
m^ 82.70 " tea. 


31576 gallons. 


87 


8302.945. 


69. 736 pounds. 


88 


8651.03. 


~ DIVISION. 


J 


Po^SS. 


i4. 680 trees. 


Page §T. ^M 


9. 8148. 


13. 288 miles. 


SS. 89 pounds. ^^H 


10. 83776. 


16. 450 ImshelB. 


33. 974 barrels. ^^M 


11. $2401. 


i7. 2520 cents. 


24- 30 men. 1 


12. 3924 miles. 


18. 82702. 


25. 14 men. 1 




i9. 1351 boxes. 


26. 50 peraouB. I 


^^ Pe^se. 


SO. 72yeara. 


^7. 128 coats. -M 


^^'3420 cents. 


.gi. 347 pencils. 


28. \%^'um^. ^^M 



^M 10 


DIVISION. 


^H 


^H e9. 49 pounds. 


2. 


88. (t54^iSiM 


^H SO. 3082J oranges. 


526. 


(825 -J- 12)^31 


^H S/. 30 iraimds. 


1983 J. 


80.91{. J 


^H S3. 140 rods. 


5*. lOjij. 


-^^^J 




59. D. 




^H- Page 88. 

^H Sd. 12 rods. 
^H d4. 9 days. 
^H ^5. Given. 
^H f6. 63S60 inches. 
^H S7. 201Ggill3. 


60. 3G sum. 
67. 62 rem. 
e^. 1918 prod. 

65. 6^!; quo. 
64. 196 prod. 

66. 378 sum. 
ee. 43J9 quo. 


S267ri^^H 

88.84.^^H 
92. 280 bIm^^I 


^H ^. 960 farthings. 


193 sheep. . 


^M 39. 3000 families. 


63. C9. 

69. 3. 

70. 40. 

71. 363. 

72. 35. 


93. Given. 


^r 40. 1120 feet. 


9^. 18 sheep. 


41. 1150 niai. 


210 she^. 


4S. 192 hours. 
43. »774J. 


96. 20 pounds. 




73. 8 J. 

7^. 8|. 


Page Wr. 


Page 8». 


96. 8107. i 


44- 8449. 
45. .S6835J. 


75. 19|. 


97- Nothing. 

9S. 82 cents. ' 


46. 82G4f. 


Page 93. 


$4.18. 


.47. Given. 




99 $23.47. 


.i*. 476:^0 ponnds. 


76. 11. 

77. 11. 

78. 132. 

79. 38. 
SO. 6. 


100. 82.06. 


Pace 91. 


24i«j pounds, 

101. 38 yunls. 


49. iiu. 


102. 11 miles. 


50. 60 iwundB. 
300 ixiimdB. 


*^. 455. 


iOtf. 9 miles. 
48 miles. 


61. 84 biishela. 
52. 1000 gallons. 


SS, (408-i-12)-3 

::=31. 


Page 98. 


53. 25 barrels. 


84. e.20+«1.30+ 


104. 72 miles. 


54. 40 barrels. 


$.875+82.30 


80 miles. 




^$4,675. 


105. 95 miles. 


Page 03. 


85. 8.80 + $.40 - 


245 miles. 


J 65. 640 rods. 


$1.00 = 8.20 


106. Given. 1 


L 13440 rods. 


S6. 80.22 X 8 = 


197. 1143 cents. '' 


^ 66. 2 miles. 


$1.76. 


1341 cenU. 


W_ 22J83 miles. 


87. 872 -^ 12 X 5 


108. 360 cenls. 


C ■ S7. 2. 


^ftWV 


^, 1038 cenU. • 


^ 




J 







^^^^^^^H 


UNITED STATES CTTRREKCY. ]^|H 


109. J2568. 


854.92. 


5766838 galls. 


159896. 


lis. «I3G8. 


128. 84.60. 


110. 760 problems 


110. Given. 


129. $20.30 gain. . 1 


2000 " 


im. Z2 men. 


ISO. $.3. 


111. $1372. 


i^^i. 8 days. 


$4. 


65289. 


30 days. 


J5J. $2 loss for ea. 


113. 972 miles. 


J^a. Hlioars. 


1S2. 2 cwt. 


6696 miles. 


742 hours. 


4cwt. 


113. 648 miles. 


223. 110 lemons. 


133. $20 ea. for 2. 


64152 raUes. 


m. 28 bftrrels. 


$60 euch for 
others. 


Page »9. 


Page lOO. 


^J 


114- «37544. 


125. 18 dozen. 


Page ^^1 


lis. J25811. 


72 dozen. 


lla. J228. 


me. 26 e^s. 


75.^. 86 each for 3. ■ 


160. 


3704 eggs. 


$30 for the ' 


/i7. »137.30. 


m. GO gallons. 


other. 


b TJ. 


S. CURHENC 


:y. 


^P PB«e 103. 


8. $2,125. 


SI. $0.472 4-. 


;. lot) times. 


9. $1,625. 


80.S38 - -. 


W. $1.05. 


81.208- -. 


Ill timca. 


/i. $8,875. 


22. $2.75. 


S. 100 limes. 
^_^700 times. 


12. $1.25. 
/5. $2.80. 


$37,125. 
$1377.75. 


■■ 


U. $2.40. 


SS. 80.495. 


^B pa^ I04. 


$4.20. 


850.655. 


BCT 


$3.00. 


$660,495. 


5. 100 times. 




24- $0,167-1-. 


10 times. 
26 times. 


Page 109. 


80.171--. 

80.178 4-. 


4, 9 times. 


15. «20.82. 


25. 80.093 -f-. 
80.156-)-. 


1 1 times. 


$16.56. 


5. 110 times. 


/e. $2970.08. 


26. 20 oranges. 


11 times. 


17. 85809.125. 


40 oranges. 


80 times. 


18. $6989.375. 


27. 733 iwunds. 


6. 27 times. 


$8387.2.'). 


28. 296 oranges 


135 times. 


19. $4382.15. 


592 oranges- ' 


76 times. 


$7887.87. 


29. 108 pounds. ^ 


M«1.625. 


SO. Gi\-eii. 


5-1 \^ioaud&. ^^^H 



12 GRSATBgT OOMNOK DlVlSOfi. ^^H 


Pi«« IM; 


55. IS. 40. 


^. $32943.S^n 


SO. 21 v«rf.. 


$3.23. 




1632 yajxU. 


$2.55. 


Pace I*!. 


18437 varJ.. 


$2,992. 




«. »121.8r5. 


S6. $0,798+. 


■«- $191.17. 


tHO.623. 


$0,555+. 




«67,875. 


ST. $3,875. 


PiMreMS. 


«. 119.306. 


38. $1.10. 


45. $399.32. 

46. $10933.32. 


tU.625. 


$4,126. 


118.72. 


$20.62fi. 


47. $93.26. 
4S. $412.74. 


as. «1.071+. 

»1.9S4--. 

I1.410-I-. 
Si. ?64.17. 


59. $0,225. 
$2.25. 


40. $0,225. 
$150,225. 


PaB« ■•«. 


$85,002 +. 


41. $29,435. 


49. $6938.71; I 


193. 


4^. $6355.045. 


SO. $8820i,^HM 


PEIME TACTOES. ^^ 


nveU4. 


10. 2, 2, 2, 2, 2, 2. 


17. 5. 193. 


/. 2, 2, 2, 3. 


8,3. 


IS. 7, 11,91. 


i. 2, 2, 3, 3. 


11. 2, 2, 2, 2, 2, 2, 


19. 2. 2, 3. 7, » 


S. 2, 2, 2, 2, 3. 


2,2. 


50. 719. 


4. 2, 2, 2, 2, 3, 3. 


J3. 2, 2, 2, 43. 


S/. 11,83. 


5. 2, 2, 2, 3, 5. 


J5. 2, 2, 2, 2, 2, 3, 


S£. 2,2,2,3.U,JU. 


6. 2, 2, 2, 17. 


3, 3. 


S3. 3, 5, 43. 


7. 5, 29. 


U. 3, 3, 3, 5. 7. 


U- 2, 2, 2, 8, 6, 7. 


S. 3, 3, 5, 5. 


J5. 2,2,2,2.2,2,5. 




8. 2, 2, 199. 


16. 2, 2, 5, 5, 5. 




GBEATES 


r COMMON 


DIVISOE. 


Page 113. 


SS. 78, 4. 


SO. 22. 


ff5. 6, 4, 6. 
£fi. 8, 4, 2. 


Fnge 116. 


SI. 17. 
5*. 17. 


^7. 9, 13, 24. 


*9. 7. 

J 


^ 



FftACTIOm* 
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LEAST COMMON MULTIPLE. 



Paye 117. 

SS. 90. 

54. 240. 

55. 12600. 
36. 504. 



57. 1134. 

58. 144. 
,?P. 2520. 
iO. 194040, 
-#i. 156240. 



42. 144. 
-^,?. 19530. 

44. 4095. 

45. 6384. 
4^. 336. 



OANOELLATIOK 



Page 11§. 

48. 20. 
4P. 6|f. 
5^. 63. 
61. 34f. 



Page 136. 

1. i. 





Pai^e 137. 


5. 


hh 


6. 


*.?. 




Page 138. 


7. 


«, 1, h h 


8. 


h \h h 


9. 


A, hh W ^^ 


10. 


ifly? ^^t ii^ T57« 


11. 


Aiil.iJ.M, 




m- 


12. 


hihhhi.m^ 




m. h 




Page 139. 


13. 


^i^- 



52. 36. 
5^. 6|. 

Page 119. 

64. 18§. 

FEAOTIONS. 

16. ^t. 

17. ii§&. 
i<?. ifx. 

^^. iji. 
21. a§i. 
^^. A^i. 

;^^. t^K 
24. if ja. 

26. J-W^i 

' Pai^e 180. 

28. 170f , 53J. 

29. 1694, 224^. 
^6?. 179i, 74 J. 
iJi. 136, 82J. 



^. 6. 

56. 3. 

57. 16. 

5^. 90 cents. 

59. 6 tons. 

60. 75 cents. 



^^. 1118J, 78, 
SS. 701^, 63§. 
^4. 12294. 

36. 520J. 
^(?. 717tV. 

37. 8376f. 
^<?. 304^. 
^9. I295I5. 

40. 1658|f. 

41. 3141. 

^. io|H. 

4^. 159f. 

45. 1. 

47. 1. 

-^. 353Jf. 

-*^. 7fff. 

5a 7ff. 

5i. 754|. 



^H^- 14 FRACTIONS. 1 


^V PnEC 131, 


56. 1594, 117J. 


67. 65 b03-s. la« 


^B BS. ail. 


57. 8-2f. 


bo),. 


^m S3, tf. 


55. 8,«3. 


es. 420. 


H £j. ift. 


50. ^, 12 iiecka. 


63. 821.75, 128. ■ 


^m S5. 


SO. »V, 817. 


ly 


W COMMON DEK-OMIETATOB. ^^ 


Page I3T. 


77. 4)1!. 3Hi, ih, AS- 


m. M, «i. AS. «■ lu- 


7«. 9!iJ, S!»s, 4jV!,. «». 


es 


S!S, «. HS. JSt, HJ- 


73. 4H, 8iS, B. 9),',. 


66 


Hi./A. MI.HS. Ml- 


?i 3MI, 5HJ, «,, IH. 


87 


AVV, iW.. MH. iSft- 


75. 3«„ 5HI, tJ,. 3,1,. 


85 


4M. il, iS, lli!- 


78. Hi, 5A'„ 6HS. 3M!. 


es 


3il, s», 6iJ, 911- 


Tt. iil, 6,"*, 5AS. 6«. 


™-*iS«.5«k. SU. U!. 




ADDITION OF FEACTIONS. 


PaffC 140. 


85. «475i\. 


Ql. lOJJ. 


?»• 144J!J jaris. 


58. Lost »1 37 J. 


&2. 31 j apples. 


79 


81.56^. 


57. Lost 80.59,^^. 


55. Cji times. 


SO 


80.33H. 




H. 22MJi pea". 


SI 


58IS3 bushels. 


Page 141. 


SB. nu- 


S3 


8S7H, »62A- 


88. 8303U- 


de. 819 times. , 


SS 


«1250(. 


5S. 4| shares. 


97. 3791 times. 


Si. 313/i acres. 


m. ItJtlmc.. 1 


SUBTEAOTIOK OF FBAOTIONS. 


Pase 144. \1Q6. 22,/,. 


Page 145. 


as. J. 


207. 24||. 


115. 223Sg pounds 


9S 


• i- 


70!. 17Si. 


iie. 126i(i barrels, i 


la 


-H- 


109. 8H. 


in. J3.72i. 


10 


- W- 


770. I5J. 


ii*. 88 A- 1 


iO^ 


• *- 


iJi. t. 


IW. 226aV'bs.tea. . 


10. 


• 2§M- 


7/«. 8H. 


204 "coffee, i 


m 


• tS,- 


773. lOA- 


US "ricfi. . 


^ /i^: 2|S. U14. «\-,. i/m i98A^^^ 



FRACTIONS. 



1^ 



121. 358f. 

122. l\b\. 

123. $39} g. 

12^. %m. 

125. $209^. 



126. $6.44{. 

127. •237x>j. 

Page 146. 

128. $17593;. 



129. $22^. 

150. $160«^. 

151. Gain $0.29/^ 



MULTIPLIOATIOB" OF FRACTIONS. 



Page 14§. 

1. 2050. 
2733J. 
3075. 
8758J. 

2. 151H. 
3324|. 
1209. 
2418. 

S. 1618f. 

4855J. 

3236J. 

4046. 
i. 1361. 

2268J. 

3629J. 

589 7§. 

4990J. 

13156J. 
5. 298|. 

215J. 
S. $2.62^. 

$9.37J. 

$32.62^. 

Pagre 149. 

7. $103f 
$2102^. 

8. 181 J loaves. 
333^ loaves. 

Page 150. 

9. $0.62^. 



$0.78|. 

¥3.54|. 
10. $0.84. 

$11.40. 
//. $628.54. 

$235. 70i. 

$1846.33g. 

12. $13.11. 
$20.10J. 
$33.01}. 

13. $1.88|. 
$4.97}. 

H. $13J. 
$16.16}. 
$18.71f. 

Page 153. 

15. $1J. 

$ii/V- 

16. 15|j bushels. 
17| bushels. 

17. $0.37H. 
$0.42t^5. 
$0.50J. 

18. $45?. 
$102?. 
$148i. 

19. $228. 
$342. 
$256.50. 

Page 153. 

^i. 42 lbs. 



22. 86 lbs. 
19} lbs. 
391} lbs. 

23. 105fyds, 
196B yds. 
63} yds. 

25. 96^sq. inchea 

26. 211 If lbs. 

27. 20^ qts. 

Page IM. 

28. 190f. 
71^ 

47^. 

29. 10^. 

21iftT. 

IO3V. 
5(?. 303if. 

,$/. 11 dimes. 
32. $Jg, 

Page IM. 

So. vp^. 

$0.02^. 

$0.04it. 

35. $0.40t^. 
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FRACTIONS. 



86. $3.75. 

814.87^. 
37. 81.44/<j. 

84.34,'^. 
SS. 9^$ shillings. 

26} shillings. 

39. 80.40^. 
80.83JS. 

40. 80.65J}. 

82.11if. 

41. 12i8y(l8. 

42. 80.15/g. 

80.76,V. 
81.01??. 

43. 73 1 J 11)8. 

44' 64.31HJ. 

84.35,Vff. 

Page 157. 

45. 114J. 

134J. 
70J. 
Ji.6. lOG?. 
70i8. 

21t^W 
192. 

^<?. 130:^^^. 

50JH. 

40AVi^. 

179i^ 

Page 159. 

50. 12 J i)crsons. 
J3jjf ])crsons. 
12^\ persons. 



51. 2^rt'a l>ei'8ons. 
If J persons, 
ijj persons. 

52. 11^ times. 
20f times. 
185 3^3 times. 

53. 65G.^ oranges. 
1023 oranges. 
GSO/ij oranges. 

54. 80.45^. 
.77 J. 
.47^. 



80.07^. 
55. 80.80. 



.857|. 
80.923^^5. 
80.285f 

Pag^e 161. 

57. 388^ tons. 

58. 12,\ bbls. 

59. loO^V lbs. 
166.^ lbs. 
140 3V lbs. 

60. $442 i J. 

Pasre 163. 

62. $0.64J. 
$0,825. 

63. $15iV(T- 

Si^iSii. 

(54. 72}if lbs. 

$22.36J. 
65. 81.375. 
(5(?. $5.13iJi. 
67. $1.37§. 

80.19J5. 

$0.37^. 

e3.88j^ 

Pa^c 163. 

1 69 tj^O.'^H. 



70. 
71. 

72. 
73. 

74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 



82. 
83. 

84. 
86. 

87. 



88. 



82.66 rt^,V 
80.25?fj. 

IOOt^'j Uitslk^ 

834.28H- 
814.50. 

8i&.55|. 

811.50^. 

81.89}. 
60 cords. 

Pag^e 164. 

80f miles. 
824.87J. 
77|f feet. 

CIS y<^s. 
li'i y^s- 

5ii8 yds. 

Gggjyds. 
162^8^ qts. 
27G| qts. 



Pag^c 165. 

89. 735 yds. 

83^. 
.14. 
.26J. 

80.22,7,4^. 

$0.38]?. 

$1.92JJ. 

$2.75|J. 

$2.21f?25. 
93. $0,501. 

$0.72^^. 

$7.1G?. 

7if shillings. 

80f shillings. 



90. 
91. 



92. 



94. 



95. 



80.04-* 



\ %^,Q6. 



5«' 



FRACTIONS. 
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96. $0.05U. 

$0.04t^. 
$0.18itf. 

Pagfe 166. 

98. ^. 

99. 2J. 

100. JJ. 

101. Sfy. 

104. IJ shillings. 
18)} shillings. 
402f shillings. 

105. $1.57 J. 
$24.30. 

106. $1J. 
$3J. 
$34H. 



Page 167. 



107. 

108. 

109. 

110. 

111. 
112. 



lis. 



$40t^. 

^\^. 

$62|. 
$915. 
75 lbs. 
55 J lbs. 
85 J lbs. 
122^ lbs. 
3136 lbs. 
4573^ lbs. 
40 lbs. 
2796 lbs. 
$87.71. 
$313.60. 
$627.20. 
$19913.60. 
$20J. 

$19626}. 
$107946}. 



lU. $0,415. 

$0.61|. 

$3.20. 

$11.73^. 

115. 29|i years. 

116. $180.15 in 

safe. 
$480.40 in 
both. 

Page 168. 

117. 18. 
70J. 
3526^. 

118. 50. 
13^ 

119. 3^ bushel. 
,»^ bushel. 

120. $yV more. 
$1t^5 both. 
$8/5 left. 

121. $3f. 
$27JJ. 

122. $14| both. 
$5} lacking. 

Page 169. 

126. \\. 
1 





$1503. 


127. 


$30t'^. 


128. 


$43J. 


129. 


$65^5. 


ISO. 


«!». 




$8^. 


132. 


$9^. 


133. 


^g too large. 




^f too large. 




1 too small. 




I7V too large. 


m. 


$yV gained. 


135. 


«iV.. 



Page no. 

136. $53 J. 

$6A. 
$12J. 

$36|. 

137. $72f. 

138. $f . 
$27^. 

UO. l?i. 

$38 J. 

Page 171. 

141. $0.05t\. 
<vi .00 1 ^. 
$4.30tg. 

$21.54,^. 

142. $15.91J. 
79. 58^. 

143. $5,682. 
$250. 

145. 46 bushels. 
8J bushels. 
86 bushels. 
64^ bushels. 
67^ bushels. 

146. $94f. 

147. 10i|. 

8 

i4<^. $51.428f. 
$83.636-j*j-. 

Page 173. 

7^,9. 1285V acres, 
iJ^. $24.47f. 
15L $750. 
15^. $1166.66J. 
153. $10iJ.. 
^ 154. ^\\\ssa5^0vs.< 
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DECIMALS. 



ADDITION OF DECIMALS. 



Pb^ 177, 

1. 24.7. 

2. 39.31. 

5. 57.99. 
4. 97.17, 

6. 88.41. 



6. 93.492. 

7. 81.807. 

8. 43.762. 

Pagre 179. 

9. .6367. 



i^ 622.6363. 

ii. 6.00186. 

12. 108.33033, 

IS. 11.88237. 

U. 18.27005. 



SUBTEAOTION" OF DECIMALS. 



16. 58.74. 

16. 19.97. 

17. .05023. 

18. .494541. 

19. .995299. 

20. 19.997. 

21. .297. 

^i^. 2999.997. 

28. 100999999.999- 

899. 
24. 78999.9921. 

Pai^e 179. 

26. 58.41. 



3.33. 
36.963. 

26. 59.34 years. 
2.54 years. 

27. $311.50. 
236.64. 

28. 12.03 gal, 
97.5 gal. 

29. 54.50 rods. 
9 rods more. 

50. $108.93. 
$22.13. 

51. 1.60. 

52. 1.81. 
SS. 13.64. 



S4. 4.91. 

56. 4.859. 
5^. 11.834. 

Page 1§1, 

57. 4.492. 

58. 5.738. 
5P. 6.158. 
4^. 7.474. 
41. 6.567. 
4^. 12.872. 
43. 5.502. 
4^. .91021. 
^. 3.54476. 



MULTIPLICATION" OF DECIMALS 





Pag^e 184. 


60. 


.4824. 




$226.59. 


\6. 


12.9. 




.032272. 


54. 


$2.46, 


w 


75.09. 


61. 


240.024. 




<l^Z.Do. 


i7. 


2.952. 




2.40024. 




$2,314. 




60.66. 




3.60036. 


55. 


$84. 


i8. 


.003784. 


52. 


.06934. 




$0.75. 




.01624. 




.0080006. 


56. 


$5,925. 


iff. 


.0162. 


I 


.00014086. 




$2,025. 




.000618. 


^53, 


U^l.lb. 


\ 





DECIMALS* 
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Pagre 195. 

57. $14.90 lost. 

58. $1.841§ gained, 

59. $0.50 gained. 



GO. $1.50 lost. 

61. $8. 944 J. 

62. 6.077^. 
6S. 68.38. 



6J!f. 3.51225, 

65. 13. 

66. 0. 

67. 0, 



DIYISION OF DECIMALS. 



Page 188. 

^68. .8525. 

69. 33.5. 

70. 13.05714-}-. 

71. 167.5. 

72. 223.333 -f-. 
7S. .25. 

7^. 87.5. 

75. 16.6666+. 

76. 571.42857. 

77. 4000. 

78. 5. 
7P. 10. 
80. .01. 



<9i. 1. 

82. 10. 

<?5. 1.6666 +. 

<^-^. .66664-. 

85. 2. 

<^^. .1. 

87. 1000. 

Page 189. 

•?<?. 108.1 cords. 
282.9 cords. 

89. $69.60. 
164.40 

90. $62.10. 



$6630.90. 
91. $13.85. 

$3.3642. 

$228.1782. 
P^. 114.5 gal. 

123.675 gal. 

Page 190. 

93. $2.60. 

$3,785. 
P4, 38.1904 -fibs. 

286.428 -f- lbs. 
95. 562.5 lbs. 

2338.75 lbs. 



COMMON FEACTIO]S"S TO DECIMALS 



Page 191. 

97. .625. 

.54545+. 

.571428+. 

.81818 +. 

{!.) $.1666 
$.1428 
$.2857 

(;^.) .5714 — 
.3333-- 
.3636-- 
.8571-- 

(J.) .8888-- 
.0945-- 
.2162-- 
.0947 — 



(4.) .0740 
.1052 
.0061 
.0683 

(5.) .0364 
.0133 
.0146 
.0019 

Page 193. 

98. \. 

99. \. 
\ 



Pa«e 108. 

iO). (i.) -ft- 



A- 



i't- 



(5.) iS 



A. 

IS- 



^^■0 DBNOHIKATB NUMBERS. ^^^| 


^Kos. (;.) 


,Va- 


111. 15.7527+. ' 




UO ft. 


lis. 18.5279+. 


^^^1 


ift- 


Page 195. 


^H 


sia- 


lis. $33.87. 


^H 


A- 


114. $457.76. 




i ■ 


115. $7C.45. 


^B («o 


if ■ 


823.62. 


^B ,h- 


/s- 


82.58. 


^B i>i' 




116. 817.85. 


^1 




82.47. ■ 


^H 


103. 8.0714. 


$0.47. ^^M 


^H 


/04. 1.15625 Iba. 


81.46. ,^^H 




iOJ. 80.921. 


80.16. ^^H 


^1 


106. $0.0557. 


$190.78.^^H 




107. 5.94 bbla. 


7/,¥. 811.47. ^^H 


^^H 


lOS. 57.8687. 


87.98. ^^1 


^^H 


109. .675. 


lis. $4.41. ^^H 


^H 


110. 5.6438+. 


IW. $2.07. ^^H 


^B EXAMI 


>LES rOB EEVIEW. ^^ 


1 ISl. $2,493. 


757. $78,187. 


144- $13,376. 1 


i£;?. 813.482. 


JS?. 858.65. 


14s. $68.45. 


iffj. «6.842. 


133. $21,511. 


146. $183.19. 


ie4- «6.593. 


134- «ll.2:26. 


147. $1001.10 re- 


iS5. 8100.714. 


135. 863. 6B5. 


ceived. 




136. 8929.88. 


$58.97 paid 


pBwe I9S. 


1S7. $18,056. 


out. 


13S. $8,875. 


$942.13 less. 


7M. «274.288. 


1S9. 82084.197. 


U8. 829.725 bo't. 


i^r. 6U.342. 


140. $183,174. 


89.632 sold. 


ISS. 81.086. 


141. $114,858. 


$20,093 bo't ■ 


iSS. 817.192. 


14s. 81131.212. 


more. ^^^H 


130. 82.925. 


143. $65.38+. 


^^H 


DENOIV 


IINATE KtrJ 


fBEES. ^^ 


Paseaoe. 


S. 11104A feet. 


1872 inches. 1 
5. 231 feet. J 


i-. 412i yards. 


2349 feet. 


^m 1237^ feet. 


4. 7716 \ivc\ic&. 



DBNOMINATE NUMBERS. 
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n 

m 


5280 feet. 


20, 


$119. 


42 


. 40 chains. 




36960 feet. 




$153. 




80 acres. 




15856i feet. 




Pagre 211. 




400 acres. 
$6300. 




Pag^e 207. 


22. 


$3.18. 






J^. 


42240 ties. 


23. 


$2.58. 




Pagre 21§. 


8. 


156 yards. 




$5.34. 


43. 


7 acres. 




$273. 




$4.92. 




1280 acres. 


9. 


378400 ties. 


24. 


$13.25. 




1273 acres. 




$30272. 




$8.51. 




$12730. 


10. 


132 feet. 


25. 


$260.66. 


u. 


$14836.80. 




198 feet. 






45. 


160 acres. 




660 feet. 




Pai^e 210. 




$3573.33. 


11. 


396 feet. 


27. 


234 sq. in. 


46. 


$556.80. 




96 boards. 




520 sq. in. 


47. 


$393.60. 




$11.52. 


28. 


7500 sq. ft. 




$18653.25. 


12. 


78 feet. 




6460 sq. ft. 


48. 


64 rods. 




26 yards. 




5762 sq. ft. 




64 acres. 




$0.78. 


29. 


1296 sq. in. 




$1088. 


13. 


310 panels. 




9 sq. ft. 




$2707.20. 




$579.70. 


30, 


1248 sq. ft. 
138f sq. yds. 




$896. 
$1248. 




Pa^e 308. 


31. 


120 sq. ft. 




$5939.20. 


u. 


517 steps. 




134 sq. 3'ds. 




$3520. 






32. 


648 sq. ft. 




$6459.20 more 




Pai^e 210. 


% 


72 sq. 3'ds. 




$6459.20 gain. 


15. 


30 ft. 7 in. 


33. 


1458 sq. ft. 








72 ft. 8 in. 




162 sq. yds. 




Paere 219. 


16. 


782 yds. 1 ft. 


34. 


400 sq. ft. 


49. 


$1008 ea^h. 




268 yds. 2 ft. 1 




44 J sq. yds. 


50. 


7680 acres. 




in. 


35. 


151 J sq. 3-ds. 


51. 


$53096.33. 


17. 


4 rds. 5 3'ds. 


36. 


169^ sq. 3'ds. 


52. 


$6.91. 




149 rds. 4 yds. 


37. 


$28. 


54. 


$106.17. 




2 ft. 6 in. 


38. 


180 sq. 3'ds. 




$61.10. 




25 rds. 1 ft. C 




$32.40. 








in. 








Page 220. 


18. 


$12.30. 




Pagre 217. 


55. 


828. 




$16.40. 


39. 


$63.84. 




$48.89. 




$46.33. 


40. 


640 acres. 


56. 


$120. 


19. 


$284.24. 




$21333.33. 


57. 


$200.08. 




6222.64. 


Ml. 


40 chains. 


58. 


221 sq. ft. 




$107.20. 




$11204. 







DBHOXDIATB NUHBBBS. 



59. 


168 sq. n. 


85. »60. 


Piwesa*. 




154 sq. n. 


86. 1600 feet. 


J09. $24.38. 


eo. 


240 sq. ft. 


87. 930.80. 


$33.44. 




198 sq. ft. 


88. 2100 feet. 


«0. $41.21. 


61. 


S06 sq. n. 


848.99. 


853.97. 




196 sq. ft. 


89. S30 feet. 


111. 825.52. 


es. 


$94.40. 


$8.25. 


35.56. 


63. 
6i. 


S24. 

»389.33. 


PaceMT. 


P>f;«93t. 

/«. 36wys bush. 




FascSM. 


90. «67.20. 

91. 8215.24. 


1 ij bush. 


66. 
67. 

68. 


320 e. ft. 

48 c. ft. 
68 c. ft. 
688 c. ft. 


93. 115 gals. 3qts. 
14 ^. 1 qt. 1 
pt. 3 gills. 
95. ITliqts. 


77^. leTliJi I'tish. 
775. 97^eV5 bush. 

Pairesw. 


69. 


1280 e. ft. 


115.48. 


777. 151984 c. in. 


70. 
71. 


24 e. ft. 
128 e. ft. 
221184 f. in. 
i6»« bricks. 
8 3 44. 


Pacens. 


77*. 375nt g«'e- 


73. 


96. 84 gals. 
826.88. 


2631H^g.-»ls. 
779. 11913^:^ gals. 


73. 


4448 hi-ic-fcs. 




Fa««»33. 




» (^47 


Pace 9X9. 


720. leOiMils. 


74- 


•>ftS»l) l>ricks. 


97. 1200 pints. 


120 pills. 




«301.0G. 


3008 piDts. 


7^7. $4.20. 






99. *3.84. 


122. $9.60. 




PBgeSSA. 


8529.92. 


88.04. 


75. 


51 pchs. l-j c. 


100. se.40. 


123. 820.25. 




ft. 


101. 86.60. 




76. 


62 pths. IJ c. 


102. Gained 82.25. 


Page 934. 




ft. 


Lost 80.42. 


7^^. 1200. 


77. 


1280 c. ft. 


lOS. 263 t>otlle3. 


10352. 


7S. 


2211840 blotlts. 


80 i>t. bottles. 


125. 1346 Iba. 


79. 


9575^ gals. 


64 Clips eacU. 


1237 lbs. 






m- 1\.". 


126. 107 cwt. 




PageSM. 


85.36. 


293 cwt. 


SO. 


9 cords. 


105. 88.70. 


127. 444 oz. 


81. 


S| cords. 


$18.90. 


755. 3 cwt. 47 lbs. 




S12.66. 


106. 1 bii. 1 pk. 7 


4 cwt. 76 lbs. 


82 


$11.81. 


qts. 


1 cwt. 54 lbs 


S3. 


$2-2.2^. 


i07. 82.30. 


3oz. 


n. 


2400 feet. 


Vi.'JI- 


ftlQ-iwl. 



DEKOHINATB NDMBEBS. 



Pace »3S. 

150. $49.28. 

151. «!>.73. 
?7.94. 
$10.38. 

132. »118.97. 

t79.38. 

»97.16. 
ISS. SJJ bnshola. 

S15.SG. 
ISi. 108g3 biishels oats. 

62^ bushcta corn. 

57gg busliels wheat. 

72JI bushels barley. 

S7gg bushels ]X>tatoe3. 

eiaVbuslioIa oniwis. 

69JS bushels salt. 
XS5. 7|i bushels rye. 

7J^ bushels beans. 

7iS busliels eIo\er. 

6}g bushels ears of corn 

9J3 bushela hempseetl. 
ISe. $0.59. 
i*7. $0.94. 
138. «1.62. 
J59. $5.12. 
i^ft $4.88. 

Pase 936. 

J^i. $17.46. 
1^3. $15. 
i^5. $135.06. 
i44. $33.36. 
lis. $29.73. 

Pagre 938. 

U6. 9<]. 1 hr. 31 in. 4 sec. 
U7. 58 d. 10 hr. 40 min. 

148. 19 hr. 57 min. 14 see. 

149. 94608000 seconds. 



150. 7776000 seconds. 

151. 7862400 seconds. 

152. 4 hr. 6 min. 20 8« 



m. 5 hr. 8 min. 

Pace 940. 

155. 18 min. 28 sec. 

156. 2 hr. 26 min. 48 sec. 
t57. 6 hr. 30 min. 32 sec. 
15S. 4 hr. 49 min. 28 see. 

159. GO" 49'. 

160. 41" 35' 15". 

161. 15" 34' 30". 
168. 60" 15' 30". 
163. $3.60. 

$3.24. 
16i. Gained $2.28. 

Pa«e 941. 

166. 60 shillings. 

40 sliillings. 
6540 sliilliiigs. 

167. 680 shillings. 
ai60])cncc. 
32640 farthings. 

Page 943. 

168. 62 bii. 3 pks. 7 qts. 
/es. 52 lb. 5 oz. 

i70. 97 A. 55 p. 

171. 85 ixls. 14 ft. 

172. £74 5 s. 2 d. 

173. 378 A. 80 p. 

Page 943. 

174. -£3G 18 s. 1 d. 8 far. 

175. 5Ib. 3oz. Upwt. 17gi 

176. 3 lb. 9^ 23 16 gra. 

177. 1 in. 20 rds. 4 yds. 
179. 3 jva. 1 \\\o. 1ft i^wi%. 
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DENOMINATE NUMBERS. 



180. IG NTS. 1 rao. 8 cla3's. 

181, 2 }T8. 3 mo. 2 days. 

182, 9 3TS. 5 ino. 10 cla\'8. 

183, 1 mo. 26 days. 

184, 1 yr. 11 nio. 26 days. 

185. 1 yr. 7 mo. 27 days. 

186. 8 days. 

187. 64° 48' 24". 
i«?<?. 25° 51' 50". 



Pag^e 244. 

189. 56° 36'. 
i^O. 157°. 

191. 3 h. 25 min. 12^ sec. 

192. 25 gallons, 1 pint. 

193. 97 pounds, 9 ounces. 
19j^, 221 A. 126 perches. 

Pagre 945. 

/P5. £16 3 s. 1 d. 2 far. 

£37 13 s. 11 d. 2 far. 
X9G. 17rds. 1 yd. 1 ft. 6 in. 

51 rds. 4 yds. 1 ft. 6 in. 

197. 3 d. 2 hr.*14 min. 1 sec. 
9 d. 23 hr. 49 min. 54 s. 

198. 43 bushels. 

199. 00 pounds, 8 ounces. 
83 pounds, 4 ounces. 

200. 2 lb. 6 oz. 12 pwt. 
$42.84. 

201. 4 lb. 5 oz. 10 pwt. 12 gv. 
71b. loz. 12pwt. 19Jgr. 

202. 30 bu. 1 lb. lyV oz. rem. 

203. 1 oz. 13 pwt. 20 gr. 

204. 67 gal. 2 qt. U gills. 

Pagre 346. 

205. 85 A. 46 p. 

206. 12 m. 254 rds. 4 yds. 2 

ft. 9fV i"- 
i^(^7. J / bu. 1 pk. 21 qt. 



208. £2 10 s. 2 d. 3? far. 

j^6>P. 27^ si>oons. 

210. 88 days. 

211, 96 bottles, 
^i;^. 725^ packages. 



213, 
2U, 
215, 



216. 
217. 
218, 

219. 
220. 



221, 
222, 
223. 

22 i. 

225. 
226. 

227, 



192 rods. 

96 rotls. 

2 jards. 

2 feet 9.66 inches. 

18 inches. 
32.4 inches. 
514.8 inches. 

178 rds. 1 yd. 4f in. 

19 cwt. 35 lbs. 

7 oz. 15 pwt. 6f grs. 

123 rds. 3 yds. 5.85 in. 

$704. 

$7267.20. 

$52.36 1\. 

Pagre 249. 

ii yards. 
.94 3'ards. 
^^\ri miles. 
.023'2 + miles. 
1^\ gallons. 
1.09375 gallons. 
$0.90. 
$0,309. 
.0015 rods. 
■{^j^ rods. 
1.43 rods. 
IfJ rods. 

Pagre 250. 



\ 



228. $34.71. 
229. U\. 



'iVi. 



DENOMINATE NUMBERS. 
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Pai;e 351. 

mi. £20 4 s. 
$98.29 +. 

232. $144.03. 

233. $79.32. 

234. $14.36. 
;^55. $21.13. 
;^<^^. $2.80. 

237. 9 spoons : 5 pwt. 9 grs. 

rem. 

238. $30.88. 

239. $1.25. 
$1.62. 



240. 
2il. 

242. 



243. 



24s. 
246. 
247. 



248. 
249. 

260. 
251. 
252. 



Pag^e 253. 

$2.62. 

$6.19. 
$7.43. 
$0.17. 
$0.92. 
$1.64. 

$00.00. 

$0.38. 
188 doses. 
384 pills. 

vo.ol. 

$6.34. 

S4.27. 

$5062.50. 

60 3'ards. 

133j} yards. 

4856 square feet. 

$201.67. 

$175. 



253. 

255. 

256. 
257. 
258. 
259. 
260. 
261. 



262. 

263. 

264^ 
265. 
266. 
267. 
268. 
269. 
270. 
271. 



Pagre 253. 

9 square feet. 

$0.18. 

$100.79. 

$72. 

$7560.30. 

$54.11. 

240 loads. 

$450. 

99 cubic feet. 



Page 354. 

424 square feet. 
$10.60. 
80 perches. 
$66.69. 

5.45. 

.25. 
56 bushels. 
19.285 + bushels. 
209 t\ pounds. 
$12.80 
$6.60. 

.26. 



Page 255. 

272. 15 loads: 11 ^j; bush. 

rem. 

273. 3631^1- barrels. 

274. $43.33. 

275. 426J rods. 



ANSWERS. 



PEECENTAGE. 



Pase Me. 

/. 2.73. 
18.63. 

5. 73.52 gals. 
4. 182.07 gals. 
J. 5.25 gals. 

6. $6.50. 

7. $74.40. 
$855.60. 

Pagre 967. 

<y. SG8.60. 
10, 8>5. 27. 
7i. SG.45. 
2^. 821.81. 
13. $174.40. 
U. $39. 
15. $85. 
i(5. $26.33. 
77. $129.60. 

Pag:e 968. 

7(9. .68}. 

19. 3.57 yds. 
3.54J gals. 

20. 1.12 bar. 
62 trees. 

21. $60. 
^^. 37.70. 



;?^. $45. 

24, $1575. 
jg5. $16.67. 
26. $16.32. 

J^r. 9|. 

Page 969. 

28. $23.44. 
£^. $221.25. 

$1548.75. 
$4.13. 

30. $2365. 
$1419. 

31. $98.15. 
5;^. 150 men. 

155 sheep. 
34. 2 cwt. 37 lbs. 

Pag^e 970. 

^5. 5 gals. 1.28 pts. 

36. 2 tons, 8 cwt. 

91 lbs. 
$6.33. 

Pa|?e 971. 

37. S1875. 
$3125. 

00. ^2oo.o2. 
$442.47. 



Pagre 979. 

39. 147. 

^&. Son, $6890. 

Dau'ter,$424a 

Wife, »11130. 
^7. 1125 aheep. 

425 sheep. 

700 sheep. 

42. 78. 

43. $1^2. 
^. $1.65. 
45. $3. 75. 
4^. 2350 bbls. 

Page 973. 

47. $3656.25. 

48. 46 cents. 

49. $8.32. 
$7.20. 

50. $2362.50. 

51. 8210. 
$35. 

52. $7.70. 
5^. $273. 
54' $3900. 
55. $6683.40. 
5<?. 336 A. 
57. $31943. 



PEBCENTAGB. 
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Page 974. 

58. $40. 
69. $426.87. 

60. 396. 

61. $2.70. 



62. (1. 
(2. 
(8. 

(5. 
(6. 

(7. 
(8. 

(9. 

(10. 

(11. 

(12. 



$.12. 

$.144. 

$1.44. 

$.096. 

$.42. 

$4.50. 

$.24. 

$1,056. 

$.384. 

$.216. 

$2.64. 

$.45. 



Pag^e 376. 

63. 6%. 

6i. 2b%. 

65. Ui%. 

66. 5 %. 

67. 7i%. 

68. 70 %. 

69. i %. 

70. H%. 

2400%. 

Pag^e 377. 

7i. 50%. 
m 3750 %. 
7^. 50%. 

100 %. 

125 %. 

160%. 

190%. 

125 %. 

W. 6i %. 



7<?. 180 %. 

5%. 
77. 12^^ %. 
7<9. 27} %. 
7P. 7| %. 
<9(?. 21J}%. 

Page 37§. 

<^i. 2%. 
82. 75%. 

<9^. 2 %. 

ci%. 

<94. 5 %. 
<95. 25 %. 
<9(?. 6^ %. 
<i?7. 31i%. 

33^%. 

50%. 
88. 3i%. 
.5?P. 22t^„^%. 
90. 70%. 
Pi. 25 %. 

Pagfe 379. 

P^. 56Jf % sold. 

43 Jf % unsold. 
93. 15%(rt^ $.90. 

35 %@$1. 

50 %@ $1.10. 

$972.90. 
95. 12i%. 
P^. 7S?%. 
P7. 21 %. 

$50. 
98. 100%. 

20%. 

200%. 
PP. 20 % . 

50%. 



75%. 
100 %. 

i(?(?. u%. 

98§%. 

Page 380. 

2(?i. 32 %. 
102. 2^%. 

Page 9§1. 

i(?5. $1680. 
104> $333.38. 

Page 383. 

106. 100 bu. 
50 bu. 
25 bu. 
20 bu. 

107. 9600. 
3600. 

i(?<^. 40. 
200. 

109. $100. 
$200. 
$126.90. 

110. $920. 
$20. 
$200. 

Page 3§3. 

111. $165. 
i2^. $8000. 
lis. $11600. 
ii^. $1843.80. 
115. $4116. 
ii6. 40ct8. 
ii7. 4 lbs. 
i7<^. 63 gals. 
119. $8440. 
ij^^. $570. 
i;^i. $6054.40. 
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PERCENTAGE. 



Page 985. 

122. 70cts. 

123. $312.50. 
12j^. $1320. 

125. $3. 

Page 386. 

126. $6736. 

127. $22500. 

128. $3950. 

129. $9,371. 
iJ6?. (1.) $4. 

(2.) $5. 
(3.) $2.50. 
(4.) $17.50. 
(5.) $3. 
(6.) $.90. 
131. 150. 

Page 2§7. 

134. 390 bbls. and 

$5.20 re- 
mainder. 

135. S3840. 
i<^<?. $1555. 

1244 bushels. 
i^7. (1.) $20.62^. 
(2.) $13.03^. 
(3.) $6,221. 
(4.) $3.75. 
(5.) $.371 
(6.) $.30. 
(7.) $.30. 
(8.) $2,621 

138. $124.26. 
$165.68. 
$41.42. 

139. 75. 
100. 
120. 



149i|SJ. 
UO. $3349.51. 

Ul. $420. 

Page 388. 

m. $400. 

i-i;^. 50cts. 
i44. 60 bushels. 
U5. $1187.50. 

146. $1.25. 
$1,331. 

147. $46. 
i^,9. 200. 
149. $20000. 
75^. $35500. 
151. $1.28. 
i5^. $1.28. 
255. 16 cts. 
154^ $48. 
iJ5. $1000. 
156. $2.50. 



160. 
161. 



122| 



Page 989. 

i57. 2 % . 
371 %. 

162. $14.40. 

i^J. $4. 

i^^. 59471 bu. 

Page 290. 

i(55. $2472. 
166. $4.25. 
i^7. $130.50. 
168. $6.71. 
i65. $42. 

98f %. 



i7i. 27%. 

ir;^. $423. 

$70.50. 
173. $4.60. 

$1.15. 
174^ $303.98. 
175. $3380. 
i7^. $21823.75. 

177. $288.75,horse. 
$218.50,ear'g« 
$2.25, gain. 

Page 301. 

178. $2.56. 

179. $219.64. 

180. 25 %. 
$600. 

181. $1.60. 
$90. 

7(9^. 23 bbls. 

183. 80 %. 
$1668.25. 

184. $1620. 
621 ^^. 
37^%. 

185. $147.50. 

31A %. 
Jf<96. $4.65, Albert. 

$5.35,Arlhur. 

70 cts. 

Page 392. 

i<^7. $2693.78. 
188. (1.) $121 cts. 

(2.) 15 cts. 

(3.) $1.50. 

(4.) 10 cts. 

(5.) 43J cts. 

(6.) $2.18J. 

(7.) 25 cU. 



PERCENTAGE. 
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(8.) $1.10. 

(9.) 40 cts. 
(10.) 22^ cts. 
(11.) $2.75. 
(12.) 46J cts. 

190, 32. 

191, 60 %. 

192, 4, average. 
80 %. 

40 %. 

Page 393. 

195. 91§ %. 
194. 87i %. 
i^5. $18.75. 

196. $9.03. 
iP7. 27 %. 

$58.10,Hcnr3'. 
$74.70, John. 
$91.30, Mo-y. 
$605.90, left. 

198. $1.35, gain. 

If? %' 

199. 1800 ft. 

;?W. 3000 bu. 
201. 960. 
J^^J^. 9600. 
203. 960. 
J^(94. 2500. 
^^5. .25. 
206. 25. 
;^(?7. 1200, B. 

653J, A. 

28J, P. 

596J, D. 



Pag^e 299. 

j^J;^. $1270. 

$4699. 
$17399. 



Page 994. ' 

208. 1060, B. 
15 %. 
126, P. 
;^^P. 72 A. 121 J sq. 
rds. wood. 
36 A. 60 J sq. 

rds. past. 
254 A. 104i 
sq. rds. cul- 
tivated. 

210. $14250. 

211. 15 %. 

;^i,?. 14f %. 
2U. $2. 
^i5. 4760 bu. 
^i(5. 205 bbls. 

217. 104242 J J lbs. 

Page 295. 

218. $680. 
^i9. $5526.60. 

220. $2892.50. 

221. 9 %. 
^^^. $8750. 

$12500. 
^^5. $304.94. 
22^. $11686.19. 
22$. $6124.33. 

226. $6. 

227. $44090. 



Page 996. 

228. 17d bbls. and 

$7.85, re- 
mainder. 

229. $1.20. 
20%. 

230. $1.04. 
^^i. 6^ %, loss. 
^^^. $520. 
^,^.5. 44 cts. 
234. 1 %, loss. 
236. 4 %. 

:^^<?. 17 %. 
J^57. 130%. 
J^r?<^. $2.08, loss. 
239. $134. 

Page 297. 

^4^ $18.56. 
;^4i. 28f %. 
;^4^. $18000. 

$12000. 
^4«^. $45.30. 
2U' $4.62. 
^^5. $30.75. 
246. $2880. 

$50000. 
;^^7. $22425.56. 

Page 298. 

J^^^. $48. 
^^P. Ui %. 
^5^. $4.66§. 
;^5i. $565.19. 



STOCKS. 
253. $7312.50. 

Page 300. 

234^ $8.75. 



$3788.75. 
;^55. $4326. 

$13390. 
256. $1260. 



m 


PiaiCEXTAGE^ 


• 


$5250. 


PBgeaei. 


P&ge 999. 


£57. $1030. 


i^^. $5540, 8ur. 


£75. $1925. 


$5150. 


$125, div. 


£74. $42.25. 


£58. $870. 


£67. $36765. 


i?75. 70 shares. 


£59. $3587.50. 


£68. $145700. 


£76. 10772 lbs., 1 


£60. $892.50. 


£69. 10%. 


ct., rejii. 


£61. $3123.75. 


$2613.50, sur- 


£77. $143.75. 


£6£. 24 shares. 


plus. 


£78. 90|? cts. 


£63. 10%. 


£70. 24 % and 


$45.45. 


£64. $50. 


$9600, 8ur. 


£79. 37 bonds, 


£65. $183.75. 


£71. 2181%. 


$15.38,rein. 




£7£. $250. 


£80. $413.60, gaiD. 
22n %. 




INSURANCE. 




Pagre 304. 


m $11.89. 


i<9. $3840. 


£. 820.80. 


11. $1395. 


iP. $550. 


3. 85.25. 


i^. 4 %. 


$2450. 


^. $3750. 


li%. 


£1. $400. 


5. 850000. 




$600. 


6. 111%. 


Page 306. 




7'. li%. 


i4. $56.25. 


Page 30T. 


"* # 


15. 84556.25. 


££. $12000. 


Pag^e 305. 


16. 87443.75. 


$16000. 


8, 8143.75. 


17. 8425. 


£3. $7410. 


9. $196.88. 


lA %. 




I 


.IFE INSURANCE 


• 


1. $51. 




5. $237 


.50. 






4. $247 


4.24. 


Page 30§. 


1 


5. $288 


0. 


£. $1638. 










TAXES. 




Page 310. 


$203, McF's 


5. $994152. 


£. 898.54. 


tax. 


6. li%. 


S. $85.05, B's 




7. $149.46. 


tax. 


Page 311. 


8. $268.75. 


i549, C's tax. 


4. U% 


• 





INTEREST. 
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Page 313. 

2. $1129.57. 

3. $1159.54. 



CUSTOMS. 

4. $668. 

5. $1535. 



6. $26400. 

7. $245.70. 



Page 390. 

1. $45. 

2. $496. 

3. $201.10. 

4. $38.04. 
$50.72. 

S» $76.88. 
$104.79. 

6. $403. 
$604.50. 

7. $483.35. 

Page 391. 

5. $1072.19. 
9. $163.08. 

$1036.73. 

10. $561.32. 

11. $124.94. 
liB. $735.01. 
13. $1.02. 

$2.02. 

Pagre 333. 

U. $68.17. 
15. $20.12. 
i^. $523.65. 
17. $66.43. 
i^. $203.90. 

Pai^e 333. 

19. $326.17, 
W. $940.93. 



IIS"TEEEST. 

ei. $4419.87. 
^^. $432.31. 
^3. $1460.70. 
^4' $850.47. 
25. $1259.41. 
ee. $638.19. 
^7. $58.33. 

Page 334. 

28. $178.29. 

29. $946.66. 

30. $597.63. 

Page 336. 

31. $94.87. 

32. $75.23. 

33. $366.84. 

34. $452.81. 

35. $895. /5. 

36. $196.57. 

37. $99.43. 

38. $41.35. 

39. $79.90. 

40. $383.14. 

41. $8.24. 

Page 337. 

42. $8.52. 

43. $3780.60. 

44. $110.57. 

45. $1329.02. 



46. $1097.06. 

47. $422.09. 

48. $911.92. 

49. $1.29. 

50. $4387.89. 

Page 33§. 

51. $72.64. 

52. $33.91. 

53. $251.67. 

54. $159.96. 

55. $232.60. 

56. $70.64. 

57. $3.04. 

Page 339. 

58. $1.18. 

59. $1.46. 

60. $1.40. 

61. $0.35. 



Page 331. 

62. 280. 

6^. 233. 

64. 184. 

65. 267. 

66. 427. 

67. 363. 
6<^. 241. 
69. $2.20. 
7(?. $2.31- 



\ 
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INTEREST. 






Pasre 333. 




Pafpe 335. 


98. 


1 yv. 9 mos. 


71. $87.08. 


85. 


$56.80. 




6 da. 


72, $97.79. 


86. 


$530. 


99. 


1 3T. 1 mo. 


73. $10.37. 








27 da. 


74. $81.39. 




Page 336. 


100. 


4 3TS. 


75, $3.03. 


87. 


$77. 


101. 


14 yrs. 3 mos. 


$0.do. 


88. 


$125. 




13 da. 


76. $880.54. 


89. 


$3600. 


102. 


33 3 rs. 4 mos. 


77. $8.17. 






108. 


20 yrs. 


$9.53. 




Page 337. 




12 yrs. 6 mos. 


$6.81. 


90. 


8%. 




IO3T8. 6mo$. 


78. $357.22. 


91. 


H%- 




9 da. 


$356.23. 


92. 


3%. 




6 yrs. 8 mos. 


$359.21. 


93. 


4%. 


m. 


14 yrs. 3 mos. 




94, 


5%. 




13 da. 


Pagre 334. 


95. 


10%. 




11 3rs. 1 ma 


7P. $209.38. 


96. 


26§ %. 




10 da. 


<^a $1415.81. 








5 yrs. 


81, $1350. 




Pag^e 339. 




11 3TS. 


^j^. $647.32. 


97. 


3 3T8. 7 mos. 






,^,^. $4218.75. 




6 da. 






8Jf, $3164.06. 










COI 


ilPOUND INTERE 


.ST. 




Pa^^e 341. 


106 


. $2551.81. 


109. 


$25.02. 


105. $367.51. 


107 


. $403.75. 


110. 


$85.83. 


$67.51. 


108 


. $50.54. 






A] 


N^NUAL INTERES 


T. 




Pa^^e 313. 


113 


. $00.39. 


116. 


$180. 


111. SI 744. 


m 


. $1024.91. 




$190.80. 


112. $7025.63. 


115 


. $93.18. 




$191.02. 


I^A 


IITIAL PAYMEN': 


rs. 




Pa^^c 346. 


120 


. $36.93. 


m. 


$255.48. 


117, $375 55. 


121 
122 


. 830.38. 
. $1031.99. 


125. 


$276.10. 


Pa^e 347. 






. 


Pag^c 3411. 


118. §441.28. 




Pai;c 341^. 


126. 


$287.06. 


110, ?3 75. 18. 


\n^ 


!. §e)eA,e>";. 


\ 





INTEREST. — BONDS. 
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MERCANTILE RULE. 



IPBge 350. 


128. $108.53. 


i^6?. 


$228.12. 


!^7. $134.51. 


129. $71.95. 


i^i. 


$73.75. 




BANKING. 






■ Plige 352. 


1?9. $564.06. 




Pag^e 355. 


rs^. $61.11. 


UO. $100.75. 


153. 


$620.38. 


iSS. $29.93. 


Ul. $162.05. 


154^ 


$377.13. 


. m. $4.94. 


142. $152.45. 


155. 


$700.25. 


135, $9.48. 


U3. $234.34. 


156. 


$328.63. 


136. $139.31. 


lU' $20.41. 


157. 


$38.39. 




H5, $214.43. 


158. 


$458.02. 


Page 353. 


U6. $71.33. 


159. 


$97.77. 


r ^^37. (1.) $348.08. 


U7. 30 bbls. 


160. 


$510.55. 


(2.) $197.55. 




161. 


$563.95. 


.^ (3.) $441.34. 


Pag^c 354. 


162. 


$353.71. 


Y (4.) $493.88. 


148. $499.73. 


163. 


$636.51. 


\ (5.) $772.40. 


U9. $698.65. 


164. 


$285.91. 


1 (6.) $355.50. 


150. $624.63. 


165. 


$1508.30. 


y (7.) $394.85. 


151. $81.27. 


166. 


$3682.07. 


S (8.) $984.50. 


152. 25 bbls. 


167. 


$132.96. 


• .lt»S» $9.21. 








I 


PRESENT WORTH 


. 


« 


, Pas^e 357. 


172. $325.69. 




Pag^e 35§. 


' /(9.^. $181.37. 


$40.71. 


177. 


$291.69. 


/V;9. $350. 


173. $68.84. 




$0.36. 


170. $14.91. 


174^ $131.76. 


178. 


$0.24. 


^ vri. $14.45. 


175. $151.85. 




$0.24. 


• 

1 

ft 


176. $346. 

BOInTDS. 


179. 


Lose,$412.77 


Pagre 364. 


7. 27. 




Page 365. 


\ $3375. 


8. 48. 


12. 


80. 


■ $1792. 


9. 10. 


14. 


$720. 


^- $9722.25. 
^- V^845.63. 


iO. 4. 
11. 80, 


yI5« 





I' 

1^ 



^^M 84 ^^^1 


^m 16. .^,<v %. 


19. 4A ?£. 


S:|S 




20. $2025. 


^H 18. 4 %. 


21. 4^ %. 

EXCHANGE. 


''^"fl 


^H FaeeSaS. 


Page 3fO. 


55. $1548.^^^ 


^B Id. <780. 


24. S1197.70. ■ 




^H i^. «945. 


25. «1G32.05. 


Page 373. 


^H C94-2. 


2fJ. 42223.30. 


36. $281-37. 


^H $875.25. 


37. «603.02. 


38. $478.93. 


^H i^;. S468. 


28. S631.25. 


39. $216.60. 


^H 26. 1740.95. 


S1485.15. 


40. £1377 3s. 8d 


^^H 


29. S445.96. 


41. £1690 48. 5d 


^H Page 369. 


30. 2 % premium. 




^H 77. 3714. 


31. Gain, «2.28. 


Page 874. 


^H id. $351.75. 


32. 310.75. 


42. 10540 fr. 


^H 19. $611.70. 




45. 1204.81 florii 


^H 20. S1245.30. 


Page 3»9. 


44. £622 8s. IJi 


^H 27. 770.20. 


33. S779.5f;. 




^H 22. $292.88. 


34. S4i:>2.2.5. 




^H EQUj) 


TION OF tAYM 


:nts. 


^H Puee 376. 


Page 377. 


55. June 27. I 


^B ^d. 6nio». fcla. 


SO. Si raoa. 


56. Sept. 24. 


^B .^6. 7 moB. 2 dii. 


51. 1 mo. 16 da. 


57. May 16. 


^H ^^7. 4IIIOS. 


52. 29 da. 


58. July 8. 


^H 48. 9 moa. 1 da. 


53. 7 1I10S. 11 da. 




^B Nov. 




Page 880. ! 


^B ^9. Nov. 27. 


Pase 379. 


60. (y moa. 10 da. 




54. July 23. 


61. 18 moa. 21 d 


H 


KATIO. 




^B Page 383. 


3. -J. 


7. If 


^B 


^. 


5i. 




4.1^.' 


5. 4^. 
9. H. 


^1 ^ 1- 


5. 4. 


10. 6. 


^1 ^■ 


6. V- 




^^^. 


^ 


■ J 






PROPORTION. — PARTNERSHIP. 
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Paye 384. 

1. 5. 
i^. 9. 
3. 20. 
4 6i. 

5. 5:6:: 15: 18. 

Page 3§5. 

6. 8. 

7. 8. 

8. 5. 
P. 11. 
ft?. 576. 

Page 386. 

$108. 
$82.50. 
$24640. 
72 feet. 
75. 

^29.04. 
8182.67. 
850 bbls. 
16 h. 48 m. 



PEOPOETIO:^^. 



20. 10 da. 

Pag^e 3§7. 

21. 6 da. 

22. $1064.25. 

23. $1680. 

24. $54| 

25. $6300. 
^^. $21.85. 
27. 28. 
^<9. 50. 
29. $20.30. 
5(?..-l 6 da. 

31. 33 h. 20 m. 

32. $1}. 
5^. 180. 

rPage 3§9. 
iO. 
^6. 12^. 
37. 259i. 
^<9. 200. 
39. 3. 



4^. 120. 

Page 390. 

41. 13358400. 

42. 194400. 

43. $124.75. 

Page 391. 

44. $52.70. 

45. $39.42. 

Page 393. 

46. 88. 

47. $34. 
4<9. $4860. 

49. 5 h. 20 min. 

50. 288. 
5i. 8. 

Page 394« 

52. $388^ 
J^. 4 mos. 

54. $236.11. 

55. 33 da. 



PARTNEESHIP. 



i 



l*age 397. 

I 1. A, $150. 
j; B, $112.50. 
•fil C, $87.50. 
i'- t\ A, $700. 
B, $980. 

■ 3. A, $1510. 

B, $2265. 

C, $755. 
I 4' J. $420. 

T, $504 . 



5. A, $90. 

B, $180. 

C, $270. 

6. A, $200. 

B, $100. 

C, $50. 

7. B, 702 bu. 
H, 624 bu. 

Page 398. 

S. A, $130. 



B, $216.67. 

C, $173.33. 
9. H, $952.38. 

C, $1777.78. 
M, $1269.84. 

10. $8500, profit. 
$4250. 

Page 398. 

11. $841.25. 

12. A, $900. 



^^M M AIJ.IOATION. — POWERS AND BOOTS. ^^^H 


^H 


B, $70. 1 F, $1102.50.1 


^H C, $2-250. 


U. J, 8850.50. N, $1680. 1 


^^1 IS. A, $48. 


^ 


^M ALLIGATIOiN'. ^^1 


^^r PsgeMO. 


ershoulii accept aii; 


Paffe MA. , 


^m 1 


which the tmjili can 
flhoiv Li. be uortBct.] 


iO. 12 at 8 eta. 
12 " 10 eta. 


^^ Fo«e 401. 


6. 1 lb. at 28 ets. 


12 '' 12 eta. 


3. «.951. 
^B 5. $369. 


2 !bs.al32cts. 


U. 24 "40 eta. 


1 lb. at 40cts. 


8 " 60 ets. 


1 lb. at48cts. ! 


8 " 70 eta. 


7. 2 "(ff the Ist to 


12. 100 "85 eta. 


1 eachof tlie 


100 "40 ets. - 


^^H 


2d & 3d. 


IS. 125 "$1.15. 


^V Pave 408. 


8. 1 of the 1st to 


625 "$1.20. 


^^ [An indeltnite niim- 


2 of the 2d. 


125 " $1.35. ', 


^ ber of correct answers 


9. 1 J of the 2d to 


125 " $1.50. ; 


■ may l>e given to tile 
^^ AUlKatioQ. Tbeteacli- 


1 each of the 
1st & 3d. 


14. 400 " 90%. 
800 " 85 %. 


^B POWERS AND BOOTS. J 


^M 


POWERS, ^ 


^H Page 406. 


4. 4C24. 


Page 40T. 


^H 


3025. 


7. 12167. 


^B 


676. 


91125. 


^H 


1444. 


13S24. 


^^B 


6. MS- 


148877. 


^H £. 2401. 


HH- 


8. 103823. 


^B 


Uh- 


57l''87. 


^B 


Hh 


884'. J6. 


^H 


6. .02R9. 


9. 19683. 


^B ^. 


.000625. 


592/04. 


^H 


.000U61 . 


250047. 


^H 


.00000625. 


167464. 


^H 


, 


10. 5Qti53. 


^^_ 


- ^ . .d 



POWERS AND BOOTS. — IkUPXBIG SYSTEM. 



at 



24389. 
941192. 

mi 



Page 411. 

f. 25. 
24. 

88. 

. 55. 

65. 

Pag^e 412. 

i. 36. 
74. 
633. 



1^. 91.125. 



SQUARE ROOT. 



15. 719. 
427. 
4879. 

16. 7.5. 
17.5. 
825. 

17. 8.68-- 
2.54-- 
2.64-- 
2.23-- 
1.41 — 

3.31 4- 



.015625. 

.000005832. 
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t. 8046. 1 2 M. 

4838.(^9 + M. 
2. 58.0r+M. 



$6.97. 
3. 11 ft. 1.8 
4 ft. 11.8 
6 ft. 10.6 



m. 
in. 
in. 



4. 551bs.l.8^oz. 

5. 33 cts. 

6. 41 cts. 



»=■/. 
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MENSUBATION. 



MENSUEATION. 



Pase 497. 

1. 32 A.46 8q. rds. 
S. 124 sq. yds. 4 

8q. ft. 
3. 880 sq. yds. 
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4. 8 sq. ft. 108 

sq. in. 

5. 5 A. 64 sq. rds. 



Page 429. 

6. $73.50. 

7. 504 sq. ft. 

8. 0187.50. 

Page 430. 

9. 10ft. 

10. 38.7 ft. 

Page 431« 

11. 35.3 ft. 



12, 4 ft. 8.54 4- in. 
i^. 7.95-1- ft. 
U. 12.566 -f ft. 

15. 502 A. 104 J-; 
-}-sq. rds. 

16. 2 sq. ft. 92.:; 

-}-8q. in. 

17. 50 A. 148.7 - 

sq. rds. 
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